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A Belgian Engine Shop. stopped opposite the entrance shown. I _ ing that was suggestive of the shop or of 
Aside from the interest which most of had never seen a machine shop that looked machinery. Adjoining this garden was 
us naturally take in a notable foreign ma- like that, and had never approached one the office and behind it the shops, which 
chine shop I take it that most readers of through a street that was quite so ex- are arranged as shown in the plan Fig. 2 
the “American Machinist” will be es-  uisitely clean. The sign compelled me \s has been previously remarked this 
pecially interested in some further account © believe, however, and I pulled a bell shop is by no means a new one, and is 


of the establishment of H. Bollinckx, of 
Brussels, Belgium. The business is now 
owned mainly and managed by the son of 
its founder, Arthur Bollinckx, who is an 
occasional contributor to our columns, 
and though he has never been in America, 
keeps himself and his establishment thor 





oughly in touch with our shop practice, 
and is withal a very good friend to 
American tool builders especially, never 





failing to recognize the value of the im- 
provements introduced by them and, 
where they are adapted to his work, show- 
ing his appreciation of them in the sub- 
stantial form of orders. 

Inourissueof July 1st I mentioned some 
of the features of this shop; its profit- 
sharing; its methods of keeping up with 
the times, etc., and am now able to pre- 
sent some engravings which will give a 
very good idea of what the shop is like. 

The front or entrance to an engineering 
establishment in Belgium usually pre- 
sents a very different appearance from 
similar establishments in America, and an 
American looking for a Belgian machine 
shop would be likely to pass very many of 
them without knowing that he was in their 
vicinity. It is the custom there for the 
“director” or manager to. live in a resi- 
dence provided for that purpose at the 
entrance to the works. He does not al- 





ways do so, but quite frequently he does, 





and because this has been and is the cus- 
tom the entrance to the works is usually 
at the side of a dwelling house, and this 
house is frequently located on a good 
residence street. At Fig. 1 I give a view 
of the front entrance to the Bollinckx 
place as it appeared one morning last June 
when I approached it in a carriage, the 














driver of which had been directed to go Fig. 1. MAIN ENTRANCE TO A BELGIAN ENGINE SHOP 

to No. 95 Chaussee de Mons. I had just 

come from England, where one has, to’ handle at the right of the door. It was of course, quite different from wl 

say the least of it, no more difficulty in opened by the porter’s wife, who directed present owner would have it if he 
recognizing a machine shop than he has me to walk through to the office, and I to build it complete at the present day 
in America, and I at first thought there found myself in what appeared to be a_ It has been a growth resulting trot 


must be some mistake when the driver well kept garden, with very little or noth nerease of business and simply 
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shops built in that way usually are every- make it considerably more difficult to keep some of them there that are n d 
where—a compromise between tearing the machinery clean and in good order with anything, but are left prett, ich 
down and rebuilding and making the best than it is with our smooth board floors, as Nature made them, except it 
possible use of existing buildings. which can be and usually are frequently years of use has deposited iro: 

A feature which will strike an American sprinkled and swept clean. Nevertheless, upon them, which, oxidizing, ha 
especially is the floors, which, as will-be the machinery is really kept clean here, mixed with the other dust whi 
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Fig. 2. PLAN OF WORKS. 
Fig. 3. ROOM FOR HEAVY TOOLS. 
seen by reference to the various internal and it is even painted white, instead of tributes itself over the machinery id 
views, are paved with stones, which _ slate color. so that it can at all times be the men. 
though in the newer portions are reason- seen at a glance whether it is clean or not. The machine work in the Bollinckx 
ably well fitted and made smooth are, in The same floors are used a good deal in shop is done in a number of diferent 
een 


other parts, quite roughly laid, and must 


European shops, and, in fact, there are 


apartments, which, I presume, have 
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PORTION OF ROOM FOR HEAVY TOOLS. 
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addei from time to time as needed, and 


the ttographs give some characteristic 
yiew- in some of these, Fig 3 being the 
“hal for heavy tools, which, as will be 
notic d. is lighted from overhead, has 
elect traveli.g cranes and a surface 
trac which passes alongside of every 


tool. Fig. 4 shows the end of this room, 
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ness, so that in the case of a job requiring 
the table to be low and the yoke therefore 
unsupported for quite a distance above it 
and also requiring that boring or facing 
shall be done close to the outboard sup- 
port the bar really has little or no sup- 
port laterally, the lack of it making itself 
painiully apparent if the cut is at all heavy. 








Fig. 8. HORIZONTAL 


which is in the foreground of Fig. 3, and 
also shows that Mr. B. is a believer in bor- 
ing and turning mills for such work as 
they are adapted for. I suppose the bor 
ing mill in the foreground of Figs. 3 and 
4 had not yet been in the shop long 
enough to receive its coat of white paint 
as the others have. Many of the tools in 
this department are driven by. electricity. 
and. in fact, electricity is liberally made 
use of throughout the establishment, both 
for lighting and for power purposes. This 
room is 64 meters (210 feet) long and only 
8 meters (26 feet) wide. 

At Fig. 5 is shown the room which they 
call the “raboterie,’ or planing room. 
though it is not strictly confined to thi: 
purpose, nor is the planing strictly con- 
fined to it. This room is 32x II meters 
and is provided with overhead electric 
crane only. 

At Fig. 6 is a view of the general ma 
chine room, where a great many of the 
most modern machine tools are to be seen. 
and where American builders are well 
tepresented and American designers still 


more so. It is 60x16 meters (197 x 52 
feet). Fig. 7 shows a corner which is de- 
voted to grinding machines of various 
types—surface and cylindrical. 

It so happened that my own first ex- 
perience with a boring machine of the 


Berient type was with one which was es- 
pecially weak in the matter of the out- 
board support for the boring bar, and 
this experience has made me keenly alive 
to fact that it is absurd to build these 
ines, as many did and some yet do. 
with a yoke having almost no lateral stiff- 
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convenient to do so, as, in fact, is often 
found to be the case. At. Fig. 9 is an ele- 
vation and part section of the machine in 
its first form, in which it was designed to 
have the boring head slide upon the bar 
and be fed by hand or automatically by 
means of the mechanism shown at the ex- 
treme right. The column adapted for 
supporiing the outside kneeand the sliding 
bar were subsequent improvements; the 
arrangement for the latter feature being 


F. J. M. 


shown in Fig. Io. 


 -. 
What the Sandblast Will Do. 


The sand blast was invented in 1870. 
The first stages of its growth and de- 
velopment are not known to the public. 
It came suddenly, and at once occupied 
a quite extensive field of usefulness, and 
the public prints for a time were filled 
with the stories of its wonderful work. 
It settled down at once to steady busi- 
ness, especially in the glass factories; but 
the mechanical world generally is not yet 
very familiar with its operation. The 
first cost of the apparatus employed un- 
doubtedly hinders its more general em- 
ployment, notwithstanding the saving of 
labor effected by it and, in some lines, the 
otherwise impossible work accomplished. 

The sand blast is simply a jet of steam or 
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Fig. 9 
BORING MACHINE AS FIRST DESIGNED. 


On account of this I was the more im- 
pressed by a similar machine which I saw 
here, designed some years ago by Mr. 
Bollinckx and shown in Fig. 8. In this 
machine it will be noticed that the out- 
board bearing for the bar is on top of a 
column which is heavy and stiff enough 
to make this end of the bar as rigidly 
supported as the other; and it has always 
seemed to me, at least, that no good rea 
son could be given why it should not be 
At the same time this column is utilized 
for another purpose by fitting to it, as 
shown,an elevating knee with a platen,the 
latter arranged to be adjusted laterally by 
a screw, so that work can be attached to 
this whenever for any reason it is more 


air loaded with sand. For some purposes 
the air blast is induced by the mainten- 
ance of a vacuum in a chamber enclosing 
the work, and no air compressor is em- 
ployed. The effect of the blast is to de- 
polish, abrade or cut any hard substance 
that may come in its way. It easily cuts 
material much harder than the sand that 
it carries. Holes have actually been cut 
through blocks of corundum by a blast 
laden with common sand. Various sands 
are used in the blast, according to the 
nature of the work, common. silicious 
sand, sharp builders’ sand, powdered 
glass, emery, or chilled iron or steel sand 
The production of the latter is a result 
of the demands of the sand blast. It con- 
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sists of minute spheroidal peilets of hard 
chilled iron. 
ting the molten metal fall through fine 
holes in fire-clay, and below this strainer, 
in an atmosphere deprived of all oxygen, 
the liquid streams of metal are struck 
and atomized by jets of superheated steam. 
The minute globules, while still red hot. 
drop into water and become very hard. 


They are produced by let- 


They are then sifted into various grades, 
some extremely fine and the largest not 
more than one-sixteenth of an inch in 
diameter. 

The action of the blast is rapid, espe- 
cially in cutting away substances which 
are hard and brittle. Upon tough and 
yielding surfaces the effect is much re- 
duced, and advantage is taken of this in 
engraving or etching glass and 
The surfaces are covered with stencils of 
rubber or paper, and only the uncovered 
portions are cut. Very minute jets of fine 
sand are also employed, whic’) do actu! 
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stone. 
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emery wheels that may have become 


glazed. The blast is now largely used in 
cycle works for cleaning the tube sur- 
faces before brazing, and for granulating 
or frosting electro plate, gilding metal, 
gold and silver smith’s work and jewelry. 
These applications suggest the field of the 
sand blast in metallurgy. 

The use of the sand blast for sharpen 
ing files is more extensive than is gen- 
erally understood. The blast is used, not 
merely for resharpening worn files, but 
is actually used to give better cutting 
The teeth of files. as 
commonly cut, are not always absolute 
points, but curl over almost impercep- 
tibly. 

A slight exposure to the sand blast 
removes the undesired burr and leaves the 
points keen. A striking demonstration of 
the sharpening effect of the blast was 
made by Mr. John J. Holtzapffel, autho; 
of a paper read before the Society of Arts. 


points to new files. 
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so long for actual use. A 16-inch | ird- 
cut file is sharpened in 30 second By 
actual experiment it has been foun! that 
where an ordinary file—say, a 14-inc’ }as- 
tard-cut—will remove a certain ; int 


of metal for a given number of str: 
sand-blasted file will, under identica 
ditions, remove nearly twice as mu 


a 


was stated by the authority referr Oo 
that 60,000 dozens of new files « 1] 
shapes, cuts and sizes were sand st 
sharpened for the trade at Tilghmon's 
Sheffield Works in the year 1894. e 
gross trade list value of the files was $2'8.- 
4oo, and the charge for sharpening was 


21%4 per cent. upon this value. As other 
manufacturers also employ the process, 
it was estimated that 240,000 dozens of 
new files were sand-blast sharpened in 
one vear. For resharpening worn files 
is claimed by the sand blast people that 
when files are fairly worn out and not 
rusty and have not many broken teeth, 


or 
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DRAWING FOR ADDITION TO BORING MACHINE. 


line engraving, as a pencil or a pen might 
do if endowed with cutting power. 
Our readers wili be more interested in 
the applications of the sand blast to metal 
work. We have recently called attention 
to its use for cleaning architectural steel] 
previous to painting. We know what 
trouble machinists have with the hard 
scale on iron castings. Any cast iron that 
is to be turned or planed must usually 
have an eighth of an inch or so taken off, 
more than would otherwise be necessary, 
to get under the scale before any finish- 
ing can be attempted. The sand blast will 
remove every trace of scale, so that the 
finest tools may be applied at once to the 
metal. It will reface grindstones and 


from which most of our information is 
taken. A new 16-inch bastard-cut file was 
shown, one side of which had been sand 
blasted and the other not. The file was 
laid flat with the unsharpened face up- 
permost, and a block of gun metal was 
laid upon it. The file was then tipped up 
until the block slid; this it did when the 
file was at an inclination of about 23 de- 
grees. Upon turning the blast-sharpened 
face of the file upwards and repeating the 
operation, the block did not slide until 
an inclination of 45 degrees was reached. 
It was stated that files had been so sharp- 
ened that the block would be retained up 
to an inclination of 70 degrees: but it was 
found that the teeth would not then last 


they can be resharpened by the sand hiast 
so as to cut equal to new files, and the 
process may be repeated several ties 
This mode of resharpening does not. of 


course, perceptibly reduce the thickness 
of the file, while for the ordinary process 
of recutting the old marks must be 
ground out. In the use of this process 
as with everything else, experience ind 
judgment count for much in securing suc- 
cess. For many uses of the machin st it 
will be well to have the sand bl in 
mind, as it must be evident that the |‘:mits 


of its usefulness have not yet been reached 
For slightly surfa ol 
hardened steel as is often necess: 


weuld seem to be especially desira''¢ 
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sli 


cl 








(ctober 14, 1897. 


Th. Reliance Releasing Die Head. 

‘-e cuts herewith are intended to illus- 
tra. the construction and operation of 
an ‘ficient die head for bolt cutters and 


scr v machines. The dies are held firm- 
ly, “et they are quickly and easily opened 
wh. . required to release the screw which 


ha: been cut. The dies used consist each 
of . plain piece of steel, Fig. 1. These 
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Fig. |} 





DIE AND DIE HOLDER. 


are slipped into the holders, Figs. 2 and 
3, and fastened by a screw in the side. 
The holders have beveled projecting 
flanges on each side by which they are 
moved in or out. 

The construction of the head is shown 
quite clearly in Figs. 4, 5 and 6, the latter 
being a section on the dotted line in Fig. 5. 
A is the barrel, or principal part of the 
head; this has a flange a by which the 
head may be fastened to the live spindle 
of a bolt cutter or other machine. The 
front end of the barrel has open cross 
slots in which the die holders slide. When 
the die holders are in place the slots are 
closed in front by the plate a1, which se- 
cures the holders in place, but leaves them 
free to move in and out radially. A longi- 
tudinally movable sleeve D is mounted on 
the barrel A and the die holder slots ex- 
tend partially into this. The outer ends 
of these slots are beveled to correspond 
with the beveled ends of the die holders, 
and also made wider to take the flanges 
of the die holders. When the die holders 
are in place they prevent the rotation of 
the sleeve D on the barrel A and the move- 
ment of D longitudinally causes the die 
holders to move in or out radially, and by 
this means the actual cutting diameter is 
adiusted and the die is opened when the 
work is to be released. This construc- 
tion is used with slight variation by sev- 
er:| builders. 

The piece A! is set into the barrel A 
an! is connected with it by the screw E. 

this screw is shouldered in both direc- 
tious by the collar near its outer end A! 
my be moved in either direction by turn- 
in. the screw, and it is by this means that 
the dies are adjusted accurately to size. 
L ing in a radial hole, which extends 
though the sleeve D, and the piece A? is 
th= locking pin F. Attention is called to 
F apparently a continuation of F, but a 
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separate piece. A spring f lies in a socket 
in the piece A! and engages with an arm 
f1 on the pin F, moving it outward so 
that it extends into the sleeve D and locks 
it. The die is then closed in position for 
cutting. G is a loose collar on D and it 
may be moved freely between the should- 
ers d and d! by means of a lever. Ina 
slot on the inside of this collar is a wedge 
g, and when the collar is moved to the 
extreme right the taper face of g just en- 
gages with F1. When the collar is moved 
to the left F1 and F are forced down until 
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Fig. 3 
FASTENING THE DIE. 
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Fig. ° 
RELIANCE RELEASING DIE HEAD. 
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F leaves the hole in D and D is then free 
to move longitudinally. As by this time 
the collar G has reached the shoulder d 
the collar G and the sleeve D then move 
along together, and the die holders are 
drawn outward and the work is released. 
When the sleeve D is thus being moved 
to the left the outer end of pin F lies in 
a longitudinal slot d? and prevents D from 
turning. The die is closed and locked by 
a reverse movement of the lever. It will 
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be seen that the dies are securely locked 
and still firmly held for cutting, while the 
release is easy when it occurs. 

The device described is the invention 
of William Morgan, and is made by the 
Reliance Machine and Tool Co., Cleve- 
land, Ohio. 


be A - 


Incorporation of the Newton Ma- 
chine Tool Works. 

The machine-tool business of Mr. C. C. 
Newton, of Philadelphia, has been incor- 
porated as a stock company, under the 
name “Newton Machine Tool Works, In- 
corporated.” This movement has been 
made by Mr. Newton in order to give 
some of his force an interest in the busi- 
ness. In carrying out the plan, stock has 
been issued to those taken in, in exchange 
for their notes, which, however, bear no 
interest. The dividends go toward pay- 
ing for the stock, which, when thus paid 
for, will be the absolute property of those 





in whose name it stands. Until paid for, 
the stock is not transferable except to 
Mr. Newton. It will be seen that the 
stock issued is an outright gift, made as a 


of those receiving it having entered Mr. 
Newton’s service as an office boy in 


out expectations of recompense, how- 
ever, in increased devotion to the busi- 
ness, and in this we do not think he will 
be disappointed. The plan outlined is one 
which could be copied with advantage by 
many business men of advancing years 
and cares. Mr. Newton is president and 
treasurer of the new corporation. The 
other officers are H. W. Champion, sec- 
retary; N. M. Graham, assistant treas- 
urer, and E. J. Hannum, assistant secre- 
tary. 
A A A 

Benjamin Franklin died 103 years ago. 
By his will he left a sum of money to be 
invested and to remain at compound in- 
terest for a century. The sum accumu- 
lated was then to be employed for bene 
fitting the young working men of Boston. 
The handsome sum of $350,000 is now 
available, and a Franklin Trade School 
is to be established. 


reward for long and faithful service—one 


knickerbockers. Mr. Newton is not with- 
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The Locomotive Link Motion—VIII. 
BY F. A. HALSEY. 

RECENT PRACTICE IN VALVE SETTING. 

It was formerly the universal, as it is 
still the usual, practice when setting loco- 
motive valves, to give them a small (about 
1-16 inch) lead in the full gear, and then 
allow them to take such leads for shorter 
cut-offs as the proportion of the parts, 
especially the length of the eccentric rods, 
should determine. Of late a more rational 
method has been practiced to some extent 
which is undoubtedly growing*and des- 
tined to grow still more. This method 


Boiler Pressure 











Fig. 27 - 
Lead at Cut-off *'/32 


Boiler Pressure 
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Fig. 28 ” 
Lead at Cut-off 9/32 


Boiler Pressure 














Americon Machinist 
Fig. 29 
Lead at Cut-off 3%" 
INDICATOR CARDS SHOWING THE EF- 
FECT OF REDUCED LEAD IN THE 
RUNNING CUT-OFF. SPEED FOR 
ALL CARDS 55 M. P. H. 


consists in adjusting the lead for the run- 
ning cut-off, instead of the full gear, the 
leads for the other gears being largely 
determined by the mechanism. This in- 
volves a negative or blind port at one 
or both full-gear crank centers: but, as 
might have been expected, this is found 
to have no deleterious effect on the run- 
ning qualities in the full gear, owing to 
that gear being used only at. starting. 
when the speed is low, and with the large 
port opening of the full gear no lead is 
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required to properly fill the cylinder with 
steam. In point of fact, negative lead in 
the full gear is claimed by many to be an 
advantage and to give an appreciable in- 
crease to the power of the engine when 
running in the full gear, due to the fact 
that positive lead offers resistance to the 
motion of the piston. The effect of the 
reduced lead in the running gear is to 
cause the engine to ride easier, to reduce 
the frequency of hot bearings, and, by re- 
ducing the strains, to lessen repairs. A 
slight gain in fuel economy is also claimed 
by some, due to the reduction of hurtful 
resistance to the motion of the piston and 
to a slight prolongation of expansion be- 
fore release. 

A leader in this movement is Mr. C. H. 
Quereau, of the Chicago & Missouri River 
Railroad, in Nebraska, who has done a 
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Maine Central; Chicago, Burling:on & 
Quincy; Chicago, Burlington & N 
thern; Chicago & Northwestern; 
Central; Boston & Maine; Lake S|! 
Michigan Southern and other 

roads. 

The reduction of the lead in th 
ning gear may be brought about | 
ting back the forward eccentric « 
backing eccentric or both, and in tl 
ter case in equal or unequal amo 
Railroad mechanics who agree on 
main point of a reduced running- 
lead, differ in the method used to ac: 
plish it. Following is the practice of 
eral roads in this respect: 

The New York, New Haven & Hart- 
ford gives to fast passenger engines 1-16 
inch positive lead in full gear forward, 
and 4 inch negative lead in the full gear 





Fig. 33 


ahb= lap. 
be=res = full-gear forward lead—positive. 
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b’ c’ = full-gear backward lead— positive. 
de=I1n =  mid-gear lead. 


BILGRAM DIAGRAM FOR POSITIVE FULL-GEAR LEADS. 


good deal of experimenting on the sub- 
ject and has presented his conclusions in 
a paper before the Western Railway Club. 
Mr. Quereau gives several indicator 
cards from the same engine with various 
settings of the lead, of which Figs. 27, 28 
and 29 are presented as examples. The 
effect of the change upon the steam dis- 
tribution is apparent at once. The fact 
that the compression does not rise to 
boiler pressure will be seen, as has been 
already referred to, and from which de- 
ductions regarding the size of ports have 
been drawn. 

This practice has been adopted by many 
progressive superintendents of motive 
power and railroad master mechanics. It 
is endorsed by the mechanical officers of 
the New York, New Haven & Hartford: 


back, resulting in %4 inch positive in t 
running gear. 

The Maine Central sets the valve | 
and line for the full gear forward, 
gives 4 inch negative lead in the full ¢ 
back on passenger engines. 

The Illinois Central gives to passe: 
engines I-32-inch positive lead in th: 
gear forward and then adjusts the ba: 
eccentric to give about 3-16-inch le 
the running cut-off. 

The Lake Shore & Michigan Sout 
gives to passenger engines 1-16-inch 1 
tive lead in the full gear forward 
9-64-inch negative lead in the full 
back, resulting in about 5-16-inch 
for the running cut-off. 

The Chicago Great Western set 
valves of passenger engines line an 
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Fig. 30 


FINDING MID-GEAR LEAD—FULL GEAR LEADS, 


POSITIVE. 








Fig. 32 


FINDING MID-GEAR LEAD—FULL GEAR LEADS, 


NEGATIVE. 
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in both forward and back full gears, result- 
ing in from 3-16-inch to 9-32-inch at 
6-inch cut-off, and on mogul freight en- 
gines gives 3-64 negative lead in both full 
gears, resulting in 44 inch lead at 6-inch 
cut-off. 

The Chicago & Northwestern recently 
specified for some 19 x 24 passenger en- 
gines 3-16-inch negative lead in the full 
gear forward and % inch positive lead at 
6-inch cut-off, obtained by adjusting the 
backing eccentrics. These engines had 
Allen valves. = 

The diversity of practice is apparent, 
but doubtless many of the apparent dis- 
crepancies would disappear if the full de- 
tails of the motions were known. The 
effect of the length of the eccentric rods 
is so marked on the midgear leads that it 
has doubtless had an influence on the 
methods followed in different cases, even 


ab = lap. 


bc=rs = full-gear forward lead—negative. 
b’ c’ = full-gear backward lead—negative. 


de= n= mid-gear lead. 


BILGRAM DIAGRAM FOR 


when substantially the same running gear 
lead has been arrived at. 

The analysis of the action of the various 
settings of the eccentrics can best be made 

by means of the Bilgram diagram. Re- 
’ ferring to the issue for Sept. 1oth, it will 
be seen that in order to determine the 
properties of the gear it is only necessary 
to know the location of the line d’e’ of 
Figs. 10 and 11, and on this draw the lap 
circle for various points of cut-off. The 
point d’ may be located directly from the 
lap and full gear lead and the point e’ 
from the lap and midgear lead. The 
full gear lead is usually assumed at the 
beginning, but the midgear lead varies 
with the length of the eccentric rods and 
must be found. This is done in the man- 
ner shown in Fig. 30. The diameter of 
the dotted circle is equal to the full gear 


AMERICAN MACHINIST 


travel of the valve—6 inches and points 
ab a’ b’ are laid down at a horizontal dis- 
tance from the vertical center line equal 
to the lap 1% inches. From these points 
the full gear lead, 1-16-inch, is laid down, 
giving points cd c’d’ which the eccen- 
trics occupy when the crank is on the 
centers. From these points the full and 
dotted positions of the link are easily 
found, with the resulting midgear travel 
ef, which, by measuring is found to be 
33% inches. Dividing this in half and 
subtracting the lap 01% or on gives the 
midgear lead if or en, which is equal to 
333 


9 


—114g¢=,; inch. One caution should 


be given here. When the eccentric throw 
and valve travel differ, it is most conveni- 
ent to use the valve travel as the diameter 
of the circle, but when that is done, the 
eccentric rod lengths and the link dimen- 
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path of the crank pin to scale, and sele 
ing, say, the cut-off at one-third str¢ 
for study, the point 7 is laid down s1 
that ij equals one-third of the stro 
and by the perpendicular ik the cra: 
line Ok for one-third stroke is locat: 
This is extended upward,* and the |: 
circle is drawn tangent to it with its ce 
ter on the line e’ f’. We now have for t! 
one-third cut-off a lead equal to /n, a po: 
opening equal to Oo, a travel equal t 
twice O p, an exhaust opening and closur 
(assuming no inside lap) at crank posi 
tion Og. Similarly, we have for the fu 
gear a lead rs equal to bc, a port opening 
Ot, a travel equal to twice Of’, and an 
exhaust opening and closure at crank 
position O u. 

The effect of making the full gear leads 
negative is seen in Figs. 32 and 33. Pro- 
ceeding in Fig. 32 as before in Fig. 30 and 
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NEGATIVE FULL-GEAR LEADS. 


sions should be enlarged from the actual 
in the proportion of the valve travel to the 
eccentric throw. 

Having the midgear lead determined, 
the Bilgram diagram, Fig. 31, can 
be constructed thus: Draw the inner 
circle equal in diameter to the full 
stroke valve travel, and lay down 
ab equal to the lap. Make bc equal 
to the full-gear lead and de equal to the 
midgear lead, as found in Fig. 30. Now, 
a circle struck through ef g will give the 
path on which a single shifting eccentric 
must travel to produce a valve movement 
equivalent to that given by the link of 
Fig. 30. Laying off h’ f’ equal to hf, and 
Oe’ equal to Oe, the circular arc e’ f’ is 
easily drawn on which the center of the 
lap circle for all points of cut-off must lie. 
Drawing the outer circle to represent the 
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Fig. 34 


BILGRAM DIAGRAM FOR BOTH POSITIVE AND NEGATIVE 
FULL-GEAR LEADS. 


laying down the dotted circle equal in 
diameter to the valve travel, we lay down 
a,b, a’, b’ to right and left of the center 
line by a distance equal to the lap—as be- 
fore 1% inch. The full gear leads being 
negative the points c,d,c’,d’ will come 
inside of a,b, a’, b’ instead of outside as 
in Fig. 30. Assuming a full forward gea: 
negative lead of % inch, ¢ and c’ are laid 
down with a horizontal distance of ! 

inch inside of a and a’, and similarly as 
suming a full backing gear negative lea« 
of % inch, d and d’ are laid down with 

horizontal distance of %4 inch inside « 

band b’. From these points c, d, c’, d’ th 


* Because the locomotive valve gear alway 
has a rocker. It will be recalled that the diagran 
given in the September oth issue were for geal! 
having no rocker, in which case the lap circle 
tangent to the crank center line and not to i! 
extension, 
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ill and dotted link positions for the two 
rank centers are located showing the 
idgear travel to be ef, which by meas- 
rement is found to be 234 inches. Div- 
ling this by two, as before, and subtract- 
g the lap 01 or on the midgear lead if 
r en is found to equal = —I1%—\% 
ich. Repeating the construction of Fig. 
[| in 33, remembering that the full gear 
ads be and b’c’ are negative, gives the 
re feg for the line of travel for the 
guivalent shifting eccentric, from which 
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in order that the effects of the modified 
setting may be more easily compared. 
It will be seen that for the one-third cut 
off, the lead and port opening are both re- 
duced, while the release and compression 
are both made later. Similar changes are 
also seen in the full gear and additional 
lap circles for other points if cut-off would 
show similar changes. 

Link charts Nos. 3 and 4 give the 
records of two locomotives having the 
modified valve setting. 

THE END. 





Link CHART No. 3. 


Schenectady Locomotive Works. 


Built for Northern Pacific Ry. 


Engine No. 4542. 
Size of driving wheels, 69". 





Schenectady, N. Y., , 1897. 
Size of cylinders, 20" x 26". 

















LEAD. VALVE OPENS. CUT OFF REMARKS. 
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Passenger service, six coupled wheels. 
Length of main rods, 12614”. 
Radius of link, 40”. 


Lap, 1%”. 
Travel, 6”. 
Allen valve. 


Link CHART No. 4, 
Schenectady Locomotive Works. 


Built for Chicago & Northwestern R.R. 
19"x 24". Size of driving wheels, 75". 


Schenectady, N. Y., Sept. 18, 1895. 
Engine No. 4337. Size of cylinders, 











LEAD. VALVE OPENS. CuT OFF. REMARKS, 
Forward Rearward Forward Rearward Forward Rearward - 
Stroke. Stroke. Stroke. Stroke. Stroke. Stroke. Offset $3”. 
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Passenger service, four coupled wheels. 
Length of main rods, 9114”. 
Radius of link, 591%”. 


the arc e’ f’ is easily located, as was done 
in Fig. 31. Drawing the crank line ok 
for one-third stroke as before, and the 
lap circle tangent to it, gives at once the 
lead, port opening, travel, release and 
‘ompression for one-third cut-off in the 
modified gear. The action in the full gear 


is also shown, the lead rs being shown 
to be negative by the lap circle going 
below the horizontal center line. Figs. 
31 and 33 are both repeated in Fig. 34, the 
former in full and the latter in dotted lines, 


Lap, 114”. 
Travel, 6”. 
Allen valve. 


We have a letter from J. H. Williams 
& Co., of Brooklyn, in which they speak 
of our account of their shop fire depart- 
ment, and say: “It may interest you to 
learn that at a recent unexpected test made 
in the presence of an insurance inspector, 
we had three full fire streams in complete 
operation, throwing 840 gallons per min- 
ute, in exactly 114 minutes from the time 
the whistle blew to shut down the works 
and call out the department.” 
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Mechanical Exhibits at the Ameri- 
can Institute. 

Including the candy and the soap and 
the pop corn, and not forgetting the 
nickel-in-the-slot machines, the total num- 
ber of “exhibitors” in the official catalog 
of the American Institute Fair, now in 
progress at Madison Square Garden, in 
this city, lacks one of a full hundred. Of 
the number listed, one or two have not 
made an appearance. It seems proper 
that we should at least mention all those 
who have contributed to the mechanical 
interest that may attach to this exhibition. 

The first place should undoubtedly be 
accorded to the exhibit of the American 
Gas Furnace Company. This is a very 
complete, interesting and attractive show- 
ing of their specialty. The gas-generat- 
ing apparatus is shown in operation in 
the basement of the building, or “ma- 
chinery hall,” if the machinery were only 
there. The gas is “fuel” gas, and not 
used for illuminating purposes. Besides 
the gas apparatus there is also shown in 
the basement a melting furnace, a case- 
hardening or annealing furnace, a sheet 
metal heater and a brazing bench, all of 
which would have been shown in opera- 
tion if there had been any visitors to this 
part of the building to warrant it. On 
the main floor the various apparatus are 
shown in full operation. An Acme gas 
engine drives the furnaces which have 
mechanical attachments. A _ hardening 
furnace has a narrow heating chamber 
about a yard long, and through this 
travels continuously an endless chain 
upon which, at regular intervals, are pro- 
jecting spikes or holders. The articles 
to be hardened are placed successively 
on these holders as they come along; they 
pass through the furnace and are heated 
to the required temperature, and as the 
chain turns down to return below the fur- 
nace, the pieces drop off into a tank of 
water and are hardened. Next to this is 
an automatic tempering or bluing fur- 
nace. This is a receptacle of sand, gas- 
heated to precisely the temperature re- 
quired as indicated by a thermometer, and 
maintained at that temperature. Then 
the pieces to be tempered are moved along 
through the sand by a slowly revolving 
helical conveyor, and when they emerge 
they drop out into a proper receptacle. 
The speed of these two furnaces is regu- 
lated by an Evans friction cone driver. 
These furnaces are shown melting metal 
in small crucibles for workers in the 
precious metals, also a forge, brazing fur- 
nace, etc. The exhibit is attractive and 
of interest to the general public, as well 
as to all mechanics. 

Mr. T. R. Almond shows a steam en- 
gine strikingly novel and ingenious, and 
also practically valuable. The ingenuity 
which produced the Almond coupling 
(also exhibited here) and the Aimond 
flexible metallic hose, the Almond drill 
chuck and other devices, is in full evi- 
dence in the engine. As we hope in the 
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near future to give our readers some de- 
scription of this engine, it is not neces- 
sary to speak of it further here. 


The New York trade schools have an 
interesting exhibit, the most striking 
feature of which is a large collection of 
blacksmith work produced by the class 
of 1896-97. Probably two hundred speci- 
mens of work are here shown, each dif- 
ferent from the rest and embodying all 
the difficult operations of the blacksmith’s 
art in shaping iron and steel into tools of 
all kinds or parts of engines and “other 
machinery. A steam-heating coil made 
by the pupils and a collection of plumber’s 
work is shown, also specimens of sheet- 
metal work, stone cutting, sign painting 
and decorative designing. 

The Harris automatic card press is 
shown in operation. The Otto gas and 
gasoline engines are shown, both hori- 
zontal and vertical, and also a two-cylin- 
der marine and electric-light engine. The 
Mietz & Weiss kerosene engine is shown 
in two or three sizes. This is a remark- 
ably smooth and steady running engine; 
its speed i$ high. The Backus gas engine 
is shown, but not running. T. Shriver & 
Co. show a variety of castings giving an 
idea of the range of their work—several 
piano frames, machine molded gears, 
spur or bevel, one a spur gear about 5 
feet diameter and 5 inches face and 1 inch 
circular pitch; also a furnace grate about 
2 feet in diameter, with bars less than 4 
inch thick and air spaces of % inch, a very 
difficult pattern to draw. The Burr & 
Houston Company, Franklin Foundry, 
Brooklyn, also show an_ interesting 
collection of castings. The Garvin 
Machine Company show a_ collec- 
tion of a dozen of their tools, mostly 
used in bicycle manufacture or for gen- 
eral light and fine machinery. The Niles 
Tool Works show a small lathe, a boring 
mill, a shaper and a fine collection of the 
“All Wrought” steel pulleys. There is a 
collection of Bundy steam and water 
heaters and appurtenances, and near this is 
the “Beyvelgere”’ bicycle, one of the chain- 
less family, which has been seen before. 


An excellent Ball & Wood engine in 
“Machinery Hall” drives a line shaft in 
the basement, and the line shaft drives a 
poor little wood-turning lathe, apparently 
installed as an excuse for selling certain 
fancy articles of polished woodwork. 
Watson & Stillman show a collection 
of their hydraulic jacks and _ presses. 
The Brass Founders’ Supply Company 
showsome samples of apatentribbed flask, 
having some vertical sand-holding ribs 
around the sides. A steel railroad tie is 
shown, invented by Otis T. Bedell, Cairo, 
N. Y. A lens-grinding machine, familiar 
to the frequenters of fairs, is shown by a 
manufacturing optician. 

The above is practically all of mechani- 
cal interest to be seen in the second week 
of the Exhibition of American Art and In- 
dustry, in the metropolis of the nation. 
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A Screw-Cutting Device for Any 
Pitch. 

I have previously referred to the fact 
that at the establishment of Bariquand et 
Marre, in Paris, I saw them making some 
screw thread standards to conform to the 
recommendation of the “Societe D’En- 
couragement pour L’Industrie Nation- 
ale,” and the method adopted to secure 
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not, of course, precisely the lathe in whi 
the work was being done, it sufficient 
resembles it to answer for its purpo 
of illustration, and possibly it is the sai 
except that it is driven by a treadle 
stead of by power. 

The lead screw in this lathe pass: 
through the bed, and incidentally, it w 
be noticed that the only means of movin 














Top of Lathe Bed 
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Fig. 2 


the right pitch may interest others, as it 
did me. It seems to give the means for 
securing any desired pitch whatever and 
also for correcting at the same time what- 
ever errors there be in the lead- 
screw. 

At Fig. 1 is a view of a foot lathe made 
by this firm. It is taken from its catalog 
and is not shown as a work of art, but 
merely to help to an understanding of the 
device under consideration. While it is 


may 


the carriage on the bed by hand is by 
turning the hand-wheel at the end of th« 
bed. All turning cuts are, however, |! 
think, supposed to be made by hand feed 
ing of the upper slide of the rest and 
the crank handle is arranged to be con 
venient for this by being on a short shait 
which is connected to the slide-rest screw 
by means of a pair of miter gears. 

When I saw the lathe this crank handle 
had been replaced by a lever a Fig. 2, and 








October 14, 1897. 


the stud b which had been fixed in this 
lever rested on the upper edge of a tem- 
plate c. The sketch is made from memory, 
and I do not pretend that it is exactly as 
the mechanism was arranged, but it will 

e sufficient to make the principle clear. 
! do not remember how the template was 
secured to the lathe bed, but it might have 
been done by means of the vise d, which is 
usually to be found in almost any shop. 

It will readily be perceived that, with 
this arrangement, if there are not the 
necessary gears for cutting any required 
pitch exactly, or if an error is found to ex- 
ist in the lead-screw, it is necessary only 
to make the inclination of the template c 
sufficient to give the lever a the required 
movement for the exact pitch called for. 
As I remember it, the template in this 
case was straight on its upper edge, but 
set to about the angle shown; which would 
indicate that they considered the lead- 
screw was sufficiently accurate, but that 
there were no gears for cutting the re- 
quired pitch, and it is evident that local 
errors of the screw could be compensated 
for by a suitable profile of c. It will also be 
evident that when gearing for the nearest 
approximate thread it is better to choose 
one a little finer than the required pitch 
rather than coarser, so that the rest will be 
moved in the same direction as the car- 
riage is moving. 

I noticed that the man who was cutting 
these plugs was running the lathe back- 
wards and had the tool turned upside 
down; the reason for which I did not 
learn, but supposed it was because he 
had found that he could do smoother 
work in that manner. 

To me this was a new use for the slide 
rest, and I suppose that one could learn 
very much about new uses for it if he 
could stay long enough in the countries 
where they make a specialty of the slide 
rest. However that may be, it is evident 
that with a slide rest fixed up with this 
attachment there need be little or no 
difficulty in cutting screws to metric or 
any other required pitch if they are not 
longer than the slide of the compound 


rest. F. J. M. 
A A A 

Letters from Practical Vien. 
The Link. 


Editor American Machinist: 

It does seem that quite a joke was 
played upon the mechanical world when 
the link motion was first shoved onto it. 
The joke was upon the inventor as well 
as on everybody else. Nobody knew 
what they were getting when they got 
the link. It just sneaked in to make the 
operation of reversing a locomotive easier 
and safer, and didn’t pretend to do much 
more than that, and even offered some 
apologies for doing that. On the old 
locomotive they had a go-ahead eccentric 
and a backing eccentric, and the rods had 
wide-mouthed Vs that would catch the 
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rocker pin wherever it might be and bring 
it to position so that the hook could 
drop on. It would be easy enough to un- 
hook one rod, but when it came to hook- 
ing on the other, you didn’t want to be 
running very fast or the knock would 
break something. There might be one 
fixed cut-off worked by another V-hooked 
ecentric rod, and you could use that or 
throw it off, and that was all that was 
done about cutting off. The link came 
along and made a very smooth operation 
of reversing, but the earlier advocates of 
it had to do considerable apologizing for 
the distorted and compromise valve move- 
ment which was then conceded to be pro- 
duced. 

We all know how the link has made 
its way in the railroad world. Lots of 
good people keep stuffing the ambitious 
apprentice about the rewards of apprecia- 
tion and steady employment which in- 
evitably come to the thoroughly equipped 
and deserving, and he should draw all the 
encouragement that he can from it. Per- 
haps these things do not always come in 
that way, but in the case of the link they 
have certainly come. At first accepted 
as a presumably temporary device to be 
soon, as usual, superseded by something 
better, it has firmly established itself as a 
part of the locomotive almost as fixed and 
necessary as the cylinder or the driving 
wheel. It is no longer a mere device for 
safe and easy reversing, but it is the best 
device known for securing the precise 
admission, cut-off, release, cushion or 
other particular of valve action most de- 
sirable, both theoretically and practically, 
under the various conditions of service. 

The link offers a curious illustration of 
the process of invention, and while in ne 
way seeking to advocate either view as 
to whether the act of invention is really a 
creation or a discovery, the development 
of the link seems to have been almost 
entirely of the latter character. 

An invention consists as often in the 
discovery of the thing to be done, or in 
the determination to do a certain thing, 
as in the selection of the means by which 
it is done. The patent agents so persist- 
ently advertising for clients, say “who will 
think of something to invent?” and if the 
thinking of things to invent is brought 
about by their means they are no doubt 
stimulating and promoting mechanical in- 
vention. When an inventor sets out to 
accomplish a certain result by a new de- 
vice his invention is complete when the 
result is accomplished. When he gets to 
this point he probably sees still further 
ahead, sees something else to be done, or 
the means of doing something else, or 
some other man is led to see the ad- 
vanced opportunity, and avails himself of 
it. The latter achievement is distinct 
from the former, and the credit belongs 
to him who does it. 

Once upon a time a certain man set out 
to make a pill machine, and after its com- 
pletion (whether it was or was not a suc- 
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cess as a pill machine matters not), a 
friend of his found that by a few slight 
changes of parts the machine might be 
made into an excellent sausage stuffer, 
and he proceeded to develop and apply it. 
Now, as the world very wisely eats more 
sausages than pills, and as sausages are 
also much larger than pills, the last in- 
vention was really greater than the first. 
It would be absurd to say that the first 
man invented the sausage stuffer, because 
it was clearly the invention of the second. 

The illustration may be thought a 
homely one, but it is not inapt. The 
actual development of the link motion 
has been accomplished in a similar way, 
and the invention clearly does not belong 
to the one man who happened to be found 
at the front end of the line of colaborers. 
There is every reason to believe that the 
original inventor of the link did not de- 
liberately set out to devise the best pos- 
sible locomotive valve motion, but oniy 
to get a safe means of reversing the en- 
gine, and if upon its application for the 
purpose intended it was found also to 
possess other valuable properties, the 
finders of these properties and those who 
first took advantage of them were con- 
tributory inventors of the link. The fol- 
lowing up of the suggestion of the pos- 
sible improvement of the valve motion, 
the determination of proportions and re- 
lations, the understanding of the results 
to be secured by each specific change, 
has been a work to which thousands have 
contributed. The man who first thought 
of or who first made a circular path for a 
sliding block was not the inventor of the 
complete link motion of to-day, although 
he may have contributed more than any 
other single individual. The invention of 
the link motion, we may believe, is still 
going on; an important and valuable con- 
tribution to it is even now current in the 
columns of the “American Machinist.” 
So far as Mr. Halsey has found out, as he 
undoubtedly has, new practical features of 
value in the link, he is as truly one of the 
inventors of the link as any who have gone 
before. It has been discovery and not 
creation all the way along. 

TECUMSEH SWIFT. 
A A Ab 


Valuation of Manufacturing Plants. 


Editor American Machinist: 

The question of the valuation of a 
manufacturing plant, which was touched 
upon by your editorial of September 3oth 
is an important one to all men connected 
with the business side of such a business. 
There is a principle connected with the 
inventory of certain items of a factory,and 
items whose valuation is as troublesome 
as any when treated in the usual way, 
which greatly simplifies the work, and 
I believe gives as correct results as are 
possible. The items which come under 
this head are those which are in regular 
use and which are comparatively short 
lived. Leading examples are patterns, 
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belts and cutting tools, such as milling 
cutters, reamers, twist drills and emery 
wheels. After a factory has been in oper- 
ation for a few years the equipment of 
these things represents all stages of wear. 
Some are brand new, some are just ready 
to be discarded and others are at all in- 
termediate In a factory of rea- 
sonable size which has been operated until 
this stage has been reached, it is obvious 
that the average condition of these things 
will be half way between newness and 
entire decrepitude, and I believe that in- 
stead of trying to value them individually, 
either by a system of annual discounts 
from original cost or by estimation (that 
is guess work) for each item, more ac- 
curate results will be reached and with 
far less labor if each item of this class, 
regardless of its individual condition, be 
valued at one-half its original cost or 
one-half the value of a new one. Follow- 
ing this plan the new items will be under- 
valued and the old ones overvalued, and 
if, as I contend, the average condition of 
the lot is half way between newness and 
worthlessness, then the total valuation 
must be correct, and the total valuation 
is the only thing of any moment in this 
connection. The great saving of labor 
due to this plan is obvious. 

The plan is especially useful in connec- 
tion with the valuation of patterns, than 
which there is no item more troublesome 
or unsatisfctory. If any of your readers 
have ever made a satisfactory inventory 
of a lot of old patterns, by which I mean 
an inventory satisfactory to themselves, 
on any other plan, they have done some- 
thing which I have never seen. By this 
plan the set of patterns just completed is 
balanced against another which is about 
ready for the bonfire, and a true average 
is struck. 

Of course in following this plan, like 
any other, care must be used in connec- 
tion with patterns or tools which are out 
of date or for other reasons have been 
discarded. No amount of jugglery can 
make such things of any valuc. It re- 
quires some nerve to ruthlessly write 
them off, but no more under this plan 
than any other, and if it is done I believe 
the plan described will give more accurate 
results with less labor than any other. 

C. O. GRIFFIN. 
A A A 


Lathes in Australia. 


Editor American Machinist: 

Being a regular reader of your valuable 
and very much esteemed journal I fre- 
quently come across comparisons made 
between the English lathes and the type 
adopted by your country. Perhaps a few 
observations from a colonial point of 
view might prove interesting if not in- 
structive to many of your machine build- 
ers who perhaps would care to cater for 
our markets, irrespective of the senti- 
mental idea “that our own is the very 
best.” 


stages. 
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I may state just here that I have to get 
my bread and butter out of the lathe, and 
it is quite immaterial to me whether the 
lathe is made in England, America or 
Japan. The lathe I want is the one that 
butters my bread best, and this I presume 
is the feeling that actuates most men in 
their choice of atool. Perhaps a few re- 
marks as to the nature of my business 
(which is certainly a great factor in choos- 
ing a tool) will help to make you under- 
stand why your type of lathe is not 
adapted for a general repairing shop, 
from our point of view. 

When I started business fourteen years 
ago I commenced to look around for a 
good tool. Capital was rather scarce and 
I was naturally anxious to get the lathe 
that would stand up against the variety 
of jobs that I knew we should have to 
encounter in running a small machine 
shop with limited appliances and limited 
capital. I had a tolerably good idea of 
the capacities of tools, having worked ten 
years in the largest establishment here, 
in which there were about thirty lathes 
of pretty well all classes of makers. Well 
the lathe I decided upon was a 10-inch 
Tangye gap lathe, or what you would call 
a 20-inch swing, and among the first lot 
of jobs that came along were some caps 
and bases for large columns weighing 
close up to 10 cwt. that had to be faced 
and bored. These caps were 3 feet across 
corners and had my choice fallen upon 
one of your lathes, same centers, without 
gap, I should have had to refuse the job, 
or rig up a lot of fixings that would have 
swamped the job, which, as it was, turned 
out very remunerativetous. Afterthiscame 
an order for a number of small punches 
about one-eighth of an inch diameter, 
which wereturned out just as satisfactorily. 
Then a few pulleys ranging from 2 to 5 
feet in many cases only to bore out, and 
these would be varied by a long sleeve 
or liner necessitating a long tool bar 2% 
inches square overhanging the rest about 
18 inches, which I ‘eel confident could 
not be sustained with your slender tool 
posts and single screw. Another job that 
frequently came along was an A frame 
for refrigerating machines and 1o-inch 
cylinder engines. These frames were 
about 30 inches across the feet that sat 
upon the base plate and were faced up 
and the guides for crosshead bored at the 
same setting. This was a heavy job and 
would altogether put your lathes out of 
court unless you have other attachments 
than those shown in your catalogs, and 
those already in our market. 

There are numberless other jobs that 
a colonial could mention where a gap 
lathe would be indispensable, and the 
fact that this 10-inch Tangye can and 
does stand up against all these jobs, and 
we are continuing to thrive, is sufficient 
assurance that we can satisfactorily com- 
pete with other shops. Of course we 
have several lathes now and they are all 
gap beds and with the exception of a 
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6-inch lathe for small work I do not 
how we could dispense with one. M1 
has also been said about the inaccura 
of the gap bed lathe and perhaps I n 
be allowed to make one reference to t 
matter. Some time back we received 
order for a steel screw about 4 feet lor 
1A inches diameter, with a long tail 
decimal pitch for a large telescope. 
was thought that a sufficiently accura 
screw could not be cut in the colony, 
an order was sent to England to son 
instrument makers at the same time th 
we got the order for a temporary on 
However, when the screw arrived it wa 
found that our screw contained less erro: 
than the imported one. This, of cours: 
is an exceptional job and in the ordinar; 
course of our business we are not calle 
upon to do such accurate work. 

I was very much entertained with 
letter from a correspondent signing Mor 
ris Fulton, advocating the single set-screw 
tool-post for lathes up to 12-inch centers 
He didn’t explain how he would grip a 
3-inch square tool bar projecting from th: 
rest about 18 inches, with the contrivance 
he mentions, as we frequently are called 
upon to do with the despised four-stud 
tool rest; but he proceeds to give a very 
amusing description of the man who 
worked the only four-stud rest in the shop 
in which he was foreman. Fancy painted 
to me the man hanging on to a %-inch 
screw with a 2-foot spanner for all he was 
worth—I have seen them, and they are 
only equalled by the strong boy just from 
school. However, when I commenced to 
sober up I began to think how long since 
I put new studs on the lathe I am now 
working. It is seven years ago, and to 
all appearance they are good for another 
seven years. 

I fancy had I been in Mr. Fulton’s place 
I would have stayed behind one evening, 
and, with one of your handy little nack 
saws, cut off 11 inches of his tool spanner. 
and then if that didn’t bring him up ! 
should have further reduced until his 
sense squared with his strength. I caii 
only fancy what a time of it the poor little 
single set-screw would have had if he had 
been on one of the other lathes; but then 
after all a man that would put two tons 
pressure on a nut where only two pounds 
are required is not much of a structure to 
build a comparison on. 

I have no doubt at all as to the efficiency 
of your lathes for a straight-line class oi 
work, but a tool of that class is rarely 
called for here. We have no special lines 
of work; every shop is just depending on 
the misfortunes of the others, so that 
any attempt to run a shop on any specia 
line would simply spell failure. You 
have to be prepared for any class of wor 
that will come in the doorway. If you: 
lathe won’t take in the 5-feet pulley yo 
can safely bet you won't get the 2-feet on 
to do; consequently the lathe that ca 
stand up against the greatest variety ¢ 
jobs is the one to command the greate: 
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ale, and if your people are desirous of 
ompeting in our markets you will have to 
iter not only for the big firm but the 
ittle fellow like myself, with more energy 
han capital. Perhaps in years to come 
vhen the Government policy will be to 
reate industries, men with capital wil! 
e induced to embark in special lines and 
1en your well appointed lathes will be 
1 demand, but as matters now stand the 
iles of your present style of lathe with 
-lender slide rest, single set-screw tool 
post and straight bed will be limited. 
Won. H. SPEECHLEY. 
Sydney, New South Wales. 
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FORMING TOOL FOR ROUGHING AND 
FINISHING. 


Forming Tool That Finishes One 
Piece While It Roughs Out 
Another. 


Editor American Mchinist: 


I have gained a great many thoughts 
from your paper, and especially am I in- 
terested in your Letters from Practical 
Men. I want to show my appreciation 
in the above sketch. An idea just put 
into practice on our ‘98 tools. The points 
[ claim are these: 

1. That in forming it takes about half 
the time or a little more. 2. That in cut- 
ting off the finished article there is only 
half the amount to cut off. 3. That the 
finishing part of forming tool has very 
little work to do, and, therefore, the 
edge is kept better, and consequently 
the finished article is kept free from 
-cratches. 

The above sketch shows the stock with 
No. 1 cone ready to cut off, and No. 2 
ialf finished. It is then cut off by tool 
No. 3. The stock is brought forward 

nd forming tool No. 4 finishes No. 2 and 
uts away stock for another cone. Is this 

new idea? 

H. T. GREEN, 
Ariel Cycle Mfg. Co. 
Goshen, Ind. 


[Similar tools have probably been used 
efore but we do not remember to have 
een them, and whether the idea is entirely 
ew or not it is a good one.—Ed.] 
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Rig for Slotting Links. 


Editor American Machinist: 

In your issue of July 8th Mr. Valdemar 
Dam gives a description of an arrange- 
ment for slotting reversing links. <A 
similar arrangement was patented by 
Messrs. Wardle & McIntyre, Hunslet 
Leeds, in 1864. A large firm of marine 
engineers in the North of England where 
1 was employed in 1867 or 1868, had the 
apparatus for slotting curved links fixed 
on one of the slotters. I send you a 
rough sketch of the apparatus from mem- 
ory. It is a plan of table and radial gear. 
The quadrant casting B is fixed by bolts 
to the lower slide bed of the machine. 
On the turned surface of rim of casting 
B, which has a T slot and is indexed, 
travels the radius guide C, which can be 
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Technical Book. 

Mr. J. G. A. Meyer, the author of “Easy 
Lessons in Mechanical Drawing and Ma- 
chine Design,” has called to see us in 
reference to the criticism of his treatment 
of shade lines which was published in 
our issue of September 3oth. Mr. Meyer 
points out that the practice of which we 
disapproved is used only in the plates 
whose purpose is to explain the princi- 
ples of shade lining, and he has shown 
us a plate which is to appear in the next 
number giving the actual practice of the 
shops, which practice he advocates in 
working drawings and in fact uses in the 
working drawings shown in his book. 
We are glad to publish these facts both 
in justice to Mr. Meyer and also because 
they remove what we had looked upon 
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RIG FOR SLOTTING LINKS. 


set and fixed by means of bolts bb. The 
radial arm JA, bolted to the table, is bored 
to receive the turned rod D, which is 
connected to the pin in the movable 
block E, which slides in the radial guide, 
and can be set and fixed by screws in the 
radial arm A. 

There is no necessity to set the guide 
at exactly the desired angle, the length 
of the radial arm A can be varied, by 
which means the amount of curvature re- 
quired can be obtained to any degree of 
nicety. An index plate P is attached to 
the rod D, for the purpose of a fine ad- 
justment to the required radius. I re- 
member it was a strong and compact ar- 
rangement, and was every way satisfac- 
tory. The principle of the apparatus is 
similar to the well known method of 
drawing circles of large radius. 

W. ATKINSON. 

Timarn, New Zealand. 


A A A 
Ohio is to celebrate the one hundredth 
anniversary of its existence as a State 
with an exposition in 1903. 


as a real blemish in a valuable publica- 
tion. 
r A A 

The meteorite, the largest known in 
the world—if it is a meteorite—which 
Lieut. Peary has brought to us from 
Greenland, was well worth the bring- 
ing.. Meteorites are not peculiarly the 
product of the far northern land, and 
this one might as easily have landed in 
the United States or have sunk in the 
middle of the sea, as doubtless many of 
them have. The present specimen is said 
to be of high grade nickel steel, and in- 
trinsically worth $40,000. As we saw it 
in the hold of the Hope it would be diffi- 
cult to estimate its weight very closely. 
It is of very irregular shape, probably 
10x 8x7 feet in extreme dimensions, and 
may be equal to a 7 foot cube, so that 
the estimated weight of 80 tons may be 
not far from correct. It is simply to 
appearance a chunk of iron or steel which 
has been long exposed to the weather, 
although it apparently has lost nothing 
by rusting. A drilled hole showed where 
some metal had beentaken out foranalysis. 
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A A &b 
The Opportunity of the Patent 
Agent. 

Ignorance invites imposition. Rascals 
are not, as a rule, wholly self-made, but 
are often the creatures of opportunity and 
temptation. With the open door or win- 
dow and the jewelry in sight, the sneak 
thief is to be expected. Much complaint 
is made of the crooked practices of patent 
agents, and much of it is undoubtedly de- 
served; at the same time, we cannot but 
think that they, also, are largely the 
creatures of opportunity. 

Our people have active brains, and in- 
ventions are constantly being produced, 
and an impression is quite general that 
money is easily and quickly reached by 
this road, and so there is quite a rush to 
secure patents. We need say nothing 
here of the probable value of a patent, or 
of the chances of getting rich through 
that means; but it would seem to be well 
to advise a more business-like way of pro- 
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ceeding when a patent is desired. The 
would-be patentee too often seems to 
forget all business principles in his in- 
sane haste. The procuring of a patent is 
a transaction with the United States 
Government; there is a Commissioner of 
Patents, as we all know; why not then, in 
the first place, write to the Commissioner 
or Patents and ask how to proceed? This 
would be simply the business way of go- 
ing at the matter, and it is the way that 
would usually be adopted if it were an 
everyday business firm that we had to 
deal with. We are happy to say that 
everyone is sure of courteous treatment 
when addressing Uncle Sam through any 
of his departments. If any legitimate in- 
formation is sought by anyone with re- 
gard to any matter of business or the 
mode of conducting it with any depart- 
ment, it will be promptly furnished, or 
the regular means of obtaining it will be 
indicated. We could wish that our re- 
spected correspondents who ask us about 
engineering positions and qualifications 
under the government, or about jobs in 
the various shops, would kindiy remem- 
ber that the simpler, more direct and 
every way more satisfactory way would 
be to write directly to the Secretary of 
the Navy, or of the Treasury or other as 
might be proper. 

Any inquiry addressed to the Commis- 
sioner of Patents (no stamp required for 
the reply) concerning the mode of pro- 
ceeding proper in applying for a patent, 
will be answered by a copy of the “Rules 
of Practice in the Patent Office.” With 
a copy of this simple pamphlet in his 
hand, any inventor should, by reason of 
it, be a less easy dupe for the patent 
agent. A very simple illustration of the 
immediate use of it will suffice. It is a 
very common thing for anyone to want 
to see a copy of some patent, or some- 
times of all the patents upon machines 
for a given purpose. The patent agents 
all offer to furnish copies of patents for 
10 cents per copy; and there is not neces- 
sarily any imposition in this, as even a 
patent agent cannot be expected to do 
something for nothing; but no patent 
agent that we know of tells his clients, as 
the Patent Office rules tell everybody, 
that single patents are furnished from the 
office for 5 cents a copy, while when 
ordered in complete sets, the price per 
copy is I cent, in classes 2 cents, and in 
sub-classes 3 cents. The copy of the 
rules is thus worth § cents if only a single 
copy of a patent is wanted, and it begins 
to save money for a fellow at once. One 
patent-agency firm, doing a very exten- 
sive business offers, in its pamphlet, to 
send copies of patents for 10 cents each, 
if the number of the patent is given; 
then they say, “If only the name of the 
inventor and the date of the patent are 
known, we must charge 50 cents for the 
search, because in ordering a copy from 
the Patent Office, we must furnish the 
number of the patent.” Now it hap- 
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pens that the number of an existing 
patent is the thing that is least likely 
be easily and generally known. The |! 
requires that a patented article shall 
marked with the date of the patent, 
that if that is known, and the name of 
patentee, enough is known to ident 
the patent required, and, with this inj 
mation furnished, copies of the pate 
may be procured from the Patent Offi 
Other patent agents distinctly offer t 
furnish copies of patents for 10 cents if th: 
name and date are given, so that the so 
cent requirement for hunting up the num 
ber is simply a piece of sharp practice. 
To the patent agent there is not a quarte: 
of a minute’s time involved in finding th 
patent number even if it were required. 

Many patent agencies offer to make 
preliminary examination of the patent 
records, for the purpose of determining 
the probable patentability of an inven 
tion; the usual charge for this service is 
$5, but a more thorough one may be had 
for $15. With either the high-priced o: 
the low-priced report no guarantee is 
given. The applicant is simply informed 
that patentability is probable. If, after 
all, there is a failure to secure a patent. 
it can always be said that the probable is 
not always realized, and that the case in 
hand is simply an unfortunate excep 
tion. The temptation to make a favor- 
able and yet irresponsible report is ob- 
vious. If the report is unfavorable, the 
applicant will usually and naturally drop 
the case, and no more can be got out oi 
him. It is not to be expected of human 
nature that any man will voluntarily drop 
a good thing. If, as usually happens, it 
is reported that a patent can probably be 
procured, the inventor is distinctly en- 
couraged to proceed. The agent is then 
ready to undertake the complete prosecu 
tion of the case and to base his fee upon 
the success of the application. Ifa patent 
of any kind, or a claim however vague, is 
allowed, he is all right. 

Here, after all, is the great opportunity 
of the patent agent. The blind faith of th 
infatuated inventor in the value and 
potency of any patent that may be al 
lowed to pass through the Patent Offic: 
is one of the most touching exhibition 
of human weakness now extant. It 
no wonder that patent agents are so eage 
to pander to it. With the contingent f¢ 
in sight, there is no incentive operati 
upon the agent but to get a claim of som 
form allowed, and the less the claim w 
actually cover, the more easily it may | 
got through. It is no money in t! 
agent’s pocket to obtain a patent that w 
really protect an invention. 

It is quite advisable usually for the | 
ventor to employ a competent attorn 
if he wants a patent that will be corr: 
and valuable. It is also very necess 
to employ an honest one, and it is scarc 
to be expected that honesty can gr 
very rank under conditions which 
rather calculated to promote the oppos 
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Trial of the Batcheller New York 
Postal Pneumatic Tube. 


A trial of the postal tube between the 
‘ntral Post Office and the branch office 
the Produce Exchange Building was 
ven before a distinguished company on 
e aiternoon of October 7th. This tube 
erates upon the circulating system, the 
ne being double and the inlet and out- 
t of air being both at the Post Office— 
ie Produce Exchange station being, so 
ir as the air system is concerned, in the 
iiddle of the tube. The tube is notable 
n account of its being the largest pneu- 
\atic tube in existence, its bore being 
inches. The only tube approaching it 
n size is that of the Philadelphia Post 
fice, also on the Batcheller system, 
which is -6 inches in bore. During the 
trial the carriers used in the Paris and 
London tubes were exhibited alongside 
those used in Philadelphia and in this 
New York tube. So far as could be 
judged by the eye at a distance, the diam- 
eter of the Paris carrier is about 2% 
inches, and of the London carrier 3 inches. 
As a matter of fact, the Paris and London 
tubes are not used for carrying letters, 
their use being for the distribution of 
telegrams, very much after the manner 
of the Western Union tubes, which have 
been in service in this city for some years. 
The Batcheller system is therefore prac- 
tically a new departure, as it is intended 
ior the distribution of letters and pack- 
ages, the capacity of one carrier being 
over 600 average letters. The air pres- 
sure employed averages about 7 pounds, 
which is furnished by a Rand duplex com- 
pressor having 10x 20-inch steam cylin- 
ders and 24x 20-inch air cylinders. The 
steam cylinders are fitted with Corliss 
valves, and the air cylinder has Corliss 
inlet valves which are positively driven. 
The exercises consisted of despatching 
several loaded carriers between the two 
stations. The first carrier was loaded, 
despatched to the Produce Exchange, 
there unloaded and reloaded, and re- 
turned in 4 minutes and 46 seconds, the 
ctual time of transit being 3 minutes and 
3 seconds. The distance for the round 
trip is 7,500 feet. Following the first car- 
rier numerous others were put through, 
'oaded, in several cases, with fragile arti- 
les, to show the gentleness with which 
‘he tube handles its contents; and to show 
this idea still more strongly, when the last 
rrier was opened it was found to con- 
in a cat! Pussy was badly “rattled’”’ by 
er experience in the tube, but was ap- 
irently none the worse for it. Follow- 
g the exhibit came the _ inevitable 
veeches, the speakers being “our Chaun- 
‘y.”” Second Assistant Postmaster Gen- 
ral Gary and Gen. Tyner, who is the 
ldest living Postmaster General, having 
‘cupied that office under President 
rrant. The speakers dwelt upon the 


reat benefits due to such a system of 
uickening the carriage of mail matter, 
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with unlimited and no doubt well de- 
served credit to the gentleman who had 
been instrumental in putting the enter- 
prise upon its feet in a business sense; 
but, as usual, the credit to the engineer 
whose brains had evolved the entire sys- 
tem was conspicuous by its absence. 

We may say in passing that Mr. Batch- 
eller considers the 8-inch tube about the 
limit in size. This limitation is not based 
upon any mechanical limitation to send- 
ing larger carriers, but upon their weight, 
wnich needs to be within a limit which 
can be conveniently handled by hand, and 
also upon the wear due to that weight. 
A carrier much in excess of 8 inches, it is 
considered, should be placed upon wheels 
to avoid such wear, which construction 
would of course introduce an entirely new 
set of problems to be solved. While it is 
possible that much larger tubes may yet 
be used in this way, it is considered, there- 
fore, that on the present lines the prac- 
tical limit has about been reached. We 
should add that a second tube is now be- 
ing laid between the Post Office and the 
Grand Central Depot 
four miles. 





A AA 
Obituary. 


William B. Bement, founder and retired 
head of the well-known firm of Bement, 
Miles & Co., died suddenly on October 
6th at his home in Philadelphia. Mr. 
Bement was born in New Hampshire in 
1817. His father was a blacksmith and 
farmer, and he assisted him at the forge 
and in the fields. At the age of seven- 
teen he apprenticed himself to Moore & 
Colby, Peterboro, N. H., builders of cot- 
ton and woolen machinery, and two years 
later was foreman of the shop, becoming 
superintendent before he was quite twenty, 
and a partner a little later. In 1840 he 
engaged with the Amoskeag Machine 
Works, Manchester, N. H. In 1842 he 
took charge of a shop at Mishawaka, Ind. 
The shops burned down while he was 
gone back to New Hampshire for his 
family, and on his return to Mishawaka 
he had $10 in his pocket and no job. He 
soon had a position with the St. Joseph 
Iron Company, and his inventive talent 
came into play in the construction of 
various machines and tools. He was with 
the Lowell (Mass.) Machine Shops for 
six years as designer and draftsman. In 
1851, in company with his nephew, G. A. 
Colby, he went to Philadelphia, and the 
two associated themselves with Mr. E. D. 
Marshall, then owner of the shop from 
which the present works of Bement, 
Miles & Co. have sprung. It is not neces- 
sary to follow the stages of growth that 
ensued. The “Industrial Works,” as they 
were first known, were consolidated with 
the shops of Frederick B. Miles, and the 
present firm name has continued ever 
since. In 1888 Mr. Bement gave up the 
management to his sons, and has since en- 
joyed a well-earned leisure. 


a distance of about | 
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A. L. Ide, best known as the builder of 
the Ideal engine and founder and pro- 
prietor of the Ide Foundry and Machine 
Works, Springfield, Ill., died on Septem- 
ber 30th. Mr. Ide was born in Lorain 
County, Ohio, in 1841, but most of his 
life was spent in Illinois. He was ac- 
counted one of the wealthiest citizens of 
Springfield. 

A A A 


Personal. 

We will consider it as a favor if our 
readers will send in items of news regard- 
ing changes of foremen, superintendents 
or others prominently connected with the 
machine business. Such items are legiti- 
mate news of the trade, and we are glad 
to make room for them. 


Chief Engineer W. H. Nauman, 
U. S. N., is detached from the Marion 
and ordered to the Monadnock. 


Naval Constructor J. J. Woodward, 
U. S. N., has been ordered to duty as 
superintendent of construction at New- 
port News. 


Mr. Robert F. Darling, formerly chief 
designer and mechanical engineer for E. 
C. Stearns & Co., of Syracuse, N. Y., has 
accepted a similar position with the Stod- 
dard Manufacturing Company, of Day- 
ton, O. 


Mr. Edward F. Schnuck, who for sev- 
eral years past has been superintendent 
of the erecting department of Jabez Burns 
& Sons, has accepted the position of gen- 
eral superintendent of Messrs. Arbuckle 
Bros., Brooklyn, N. Y. 


Chief Engineer A. B. Willits, U. S. N., 
has been detached from the cruiser Mar- 
blehead and ordered to Thurlow, Pa., 
as Inspector of Steel, succeeding Chief 
Engineer G. S. Willits, who has _ been 
ordered to the Marblehead. 


4 A A 

The Philadelphia Bourse, which is a 
prominent public institution of that city, 
growing out of efforts to increase foreign 
trade, maintains a permanent exhibition 
of American manufactures, and is about to 
inaugurate a special exhibition to be 
opened from October 15th to December 
15th, called the Novelties Exhibition. The 
special purpose of this is to bring out and 
emphasize recent improvements and de- 
velopments in machinery, the plan being, 
as we understand it, to rule out old or 
standard lines of goods. One of the draw- 
backs to those who are searching for new 
things in exhibitions is usually the fact 
that comparatively few novelties are 
scattered among a great number of stand 
ard and familiar machines, and if the plan 
outlined is faithfully carried out, it should 
make an exhibition of exceptional in- 


terest. 
A A A 


We have received a marked copy of a 
paper containing an account of a recent 
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trial of a horseless carriage, from 
which we learn that, on a track which was 
“in the form of an elongated sphere, with 
straight sides, but with sharp curves on 
it maintained a speed of nine 
“for over half an hour, 
carriage 
miles an 


2ats any- 


new 


either end,” 

miles an hour 

though on a straight line the 

would easily accomplish ten 

hour at the same speed.” This b 

thing that has been done in France. 
A A A 


Technical Book. 


a 
SLIDE VALVES. A Book for Practical Men 
on the Principles and Methods of Design, 
with an Explanation of the Principles of 
Shaft Governors. By C. W. MacCord, Jr. 
168 5% x 9-inch pages and 101 illustrations. 
Price $2. Wiley & Sons. 


In spite of some blemishes, this is a 
book that can be recommended. Its 
methods are those of the draftsman and 
not of the mathematician, although some 
simple algebraic work is used. 
it covers the plain valve, single and double 
ported, and the shaft governor engine 
valve. It does not take up the link mo- 
tion or automatic cut-off valve gears, 
other than the shifting eccentric gear. 
which latter it treats quite fully, and in 
this connection it fills a real want in put- 
ting into permanent and accessible shape 
Professor Barr’s analysis of “The Me- 
chanics of the Shaft Governor,” this 
analysis being in very simple shape, 
mathematically, 

We notice in Chapter IX the well-worn 
statement that the ordinary valve 
“cannot be used for early cut-offs,” and 
that “it is unusual to find a plain slide 
valve used to secure cut-offs much earlier 
than five-eighths of the stroke.” In view 
of the universal use of the plain slide valve 
on locomotives for the past fifty years or 
more, and for cut-offs at one-quarter of 
the stroke, or earlier, it seems strange 
that authors should continue to write on 
the subject from their preconceived ideas, 
rather than from common experience. 

On important and fundamental 
point the book is misleading, and as it 
will doubtless be used by many as a source 
of instruction, this should be pointed out. 
On page 48 we find: “It is usual to assume 
that I 


In scope 


slide 


one 


[of the steam through 
the ports] at entrance is 6,000 feet per 
minute, and at exhaust is 4,000 feet per 
minute. These velocities are exceeded 

certain such as locomotives: but 
throughout work the figures just 
mentioned will be employed.” We con- 
sider it unfortunate that these figures 
should be taken to illustrate ordinary 
practice. If any engine builder uses ports 
as large as these figures would call for, we 
are not informed fact, and 
ports are certainly not in common use. 

A A y 


Questions and Answers. 


Name and address of writer must accompany 
every question. pee must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(149)) H. J. H., Torrington, Conn., has 
a Harris-Corliss engine with a fly-wheel 


the velocity 


cases, 


this 


the such 
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designed to run at 68 revolutions per min- 
ute, but which it is desired to increase in 
speed to 130 revolutions, and he wishes to 
know if the wheel is safe at that speed. The 
wheel is shown in the accompanying en- 
graving. A.—The strain on fly-wheels is 
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usually calculated as a bursting strain re- 
sisted by the rim only, the action of the 
arms being neglected “for greater safety,” 
as the professors say, but really because 
the action of the spokes is beyond calcula- 
tion. The strain calculated as a bursting 
strain may be found from the formula: 
S = .00005427 WW R r?, 
in which 
S = total centrifugal strain at any cross- 
section of rim, 
W = weight of rim in pounds, 
. = radius of rim in feet, 
= revolutions per minute. 
We find from this that the value of S is 
14,800 pounds. The cross-section of the 
two bolts at the root of the thread is 2.45 
square inches, and the strain at the root 
: : 14800 
of the thread is consequently — — 
6,050 pounds per square inch. This is ap- 
parently a safe strain, but we do not re- 
gard it as such. The strain increases as 
the square of the speed, and hence while 
the factor of safety is about 10 as regards 
load, it is only the square root of 10, or 
3.17, as regards speed—that is to say, in 
providing against any accidental increase 
of speed. Moreover, there are other 
sources of strain which the formula does 
not take into account. Each section of 
the rim is, when in motion, a beam fixed 
at each end and uniformly loaded with 
a corresponding bending strain upon its 
cross-section. In the section in which the 
joint is placed, this bending strain must 
be resisted by the bolt acting against the 
short lever arm furnished by the narrow 
joint. In our opinion segmental fly- 
wheels for high speed should have the rim 
joints at the arms instead of halfway be- 
tween, unless, as is sometimes done, tie 
rods are inserted between the joints and 
the hub. There is also the further strain 
on the bolts due to screwing up, which is 
a prolific and perennial source of discus- 
sion which we cannot enter upon here, 
but which, in our opinion, cannot be 
safely neglected in this case. The safe 
speed for solid or carefully designed seg- 
mental wheels is usually taken to be a 
mile a minute, and at the contemplated 
speed you would be approaching this with 
a wheel for which no such speed was con- 
templated when it was designed. It might 
happen owing to a very solid and good 
casting and sure regulation that this wheel 
would run at 130 revolutions for years and 
give no trouble; but we would not risk 
it, especially not unless its maker would 
unqualifiedly endorse the higher speed. 
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Commercial Review 


New York, Saturday Evening, Oct 


CINCINNATI MACHINERY MARKET 


A representative of the “American 


chinist” who visited Cincinnati a few « 


ago found most of the tool builders 


that city in a decidedly cheerful m« 
Although there were some exceptions, ! 
general report was that business is 
tainly better, and there are several ca- 
of enlargements of shops and building 
new shops which are now going On or : 
planned for the immediate future and ; 
based upon an expectation of increas: 
business. 
Cincinnati's 
chine tools is important and seems to | 
growing. One case is reported in whi 
95 per cent. of a shop’s product wi 
shipped abroad. The largest tool-build 
ing house there report not only a satisfa: 


foreign business in n 


tory foreign business, but also a gratii; 

ing increase of home trade as well. It : 
believed that more machine tools are no 
made in Cincinnati than in any other cit; 


of the world. 


DYNAMOS AND MOTORS. 
The important electrical concerns 
the New York district are 
and in dynamos and motors 
of the ma- 


in excellent 
spirits, 
least, if not in other branches 
chinery market, prosperity seems to have 
arrived. Business is good in all depart 
ments of this line. Lighting generator 
are in especially active demand now, be 
cause preparations are being made for 
winter, and new office buildings are ripen 
ing for contracts. 
There is another r 
should be in requisition. 
years past electric lights have 
a luxury than a necessity for mills and 
Work was not so plenty that 
and the 


also, why they 
During fou: 
been rather 


-ason, 


factories. 
it could not be done by daylight. 
shop abandoned at evening to darknes- 
and the night watchman. But now orders 
are coming in more rapidly, and many 
manufacturers are, or will be, 
go on double time. Night must there 
fore be transformed into day, and for th: 
com 


forced t 


means with which to do this they 
to the electrical companies. 

There seems to have been quite a litt! 
dynamo contracts fo 
New York office buildings. The struct 
ure being erected by Dun’s commerc! 
agency has ordered a dynamo outfit 
Walker make; the Washington Life Co! 
Liberty street and Broadway, is s: 
to have machines; the Sing 
Building, opposite, install 
made by the Diehl Manufacturing Con 
pany, connected with the Singer Sewi: 
Machine Company, and which chi¢ 
manufactures small motors for 
machines, fans, etc.; the building at 
Liberty street has contracted for an Ed 
machine, as has also the Anderson Bui 
ing; the World Building is adding < 
kilowatts dynamo 


flurry recently in 


pany, 
chosen 


will dynam 


sew! 


more to its equ 
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ent, through Crocker Wheeler agencies. 
he Empire Building, erected on the site 

a former one, of Russell Sage and 
»mb-throwing fame, has also given out 
mtracts. It was not stated what make 

generator will here be installed, but 
e C. & C. ciectric Company have re- 
ived the order for motors to be used 

heating and ventilating. This latter 
ass of work is a comparatively modern 
ature in urban architecture and in the 
ectrical market, but there is said to be 
brisk demand for motors to be used in 
iat way. It is customary to force air for 
eating purposes over banks of hot coils 

pipe by means of large blower fans, 


» drive which electric motors are 
vailed of. 
The electrical power business, gen- 


erally, is good. The Walker Company 
have closed a contract to equip a plant 
it Niagara to be driven in connection 
vith the surface canal power system at 
that place, and are also supplying motors 
ior Pittsburg account. Good sales to 
ironworks in Pennsylvania have been 
made by Crocker-Wheeler interests; and 
we presume that a multitude of other 
-ontracts have been closed by various 
‘ompanies. 

The street railway line might not 
unnaturally be found a little dull at this 
season of the year, but this is not the 
universal, if the partial, experience. <A 
movement of some importance is the de- 
cision of the Capitol Cable Railway, at 
Washington, D. C., to install an electrical 
equipment, an order for which has been, or 
is expected to be, placed with the General 
Electric Company. The Walker Com- 
pany will supply two generators of 1,500 
kilowatts each to the Brooklyn Heights 
Railway, Brooklyn, N. Y. 


FROM ABROAD. 


The export field has borne some good 
ruits. Chief among these are the con- 
tracts received by the General Electric 
‘ompany for complete electrical equip- 
ients to be furnished railways in Dublin, 
ireland; Barcelona and Madrid. We must 

iterate our remark made some time ago. 

s to the seeming ,indispensability of 
\merican electrical machinery, if the 
\panish cities are looking to us for their 
upply when the relations between the 
vo countries are as strained as they are 

present. One cannot but conjecture, 
owever, what business complications 

ight result, in the event of a breach of 
eaceful relations during the execution 
the contracts. Edward P. Allis en- 
nes have been ordered the rail- 

ays in the cities mentioned, six of 1,000 
orse-power each for Dublin, three for 
sarcelona and two for Madrid. 

The “Iron Trades Review,”’ of London, 

ys: “We are unable properly to equip 

1 electrically worked tramway, and until 
ur manufacturers take the trouble to 
ach their hands how to provide the new 

achinery, the large and increasing con- 


for 





tracts for this industry must be taken by 
Americans.” 
In St. Petersburg has been formed a 


concern called the “Wuozen Electrical 
Company,” capitalized at 3,500,000 
roubles, which intends to utilize the 


River Wuozen, in Finland, for electric 
lighting and power purposes. They will 
need machinery and equipments. 

The C. & C. Electric Company has sold 
a second electrical power plant equip- 
ment to Japan; this time for the shops 
of the Hankaku Railway, at Osaka. 


(Continued on page 3.) 
A A A 


Business Specials. 


Gear wheels, gear cutting. Grant; see page 16 
Forming Lathes. Mer.Mach.Tool Co., Meriden,Ct 
Pat’n Castings made. H. D. Phelps, Ansonia, Conn. 


Selden Packing for stuffing box, with or without 
rabber core. Randolph Brandt,38 Cortlandt st.,.N.Y. 

Cost of Manufacturing—Experienced manager 
will establish system of costs, giving exact account 
of every detail. Charge based on saving effected. 
Correspondence solicited. Geo. Thomas, 99 
Nassau Street, New York, Room 212. 


A AA 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 


addressed to our care will be forwarded. 
Situations Wanted. 


_ Wanted- By a journeyman pattern maker posi- 
tion as foreman. Address Box 36, Am. MACHINIST. 
Experienced mech. Graftsman., tech grad..mod- 
erate salary, desires position. Bux 37, AMER. Macu. 
Capable young machinist, 6 years’ exp. engine 
buildmg. ete., wants pos. Well educated and a 
hustler: location immaterial Box 35, AMER. Macn. 
Exp drafts'n, vise hand and foreman on engines, 
air compres., hoisting and haulage engines, wishes 
to make a change as foreman. Box 29, Am. Macu. 
Mech. engineer is open for engagement as supt. 
or chief draftsman on steam engines. general and 
special machinery. Address Box 31. AMER. Macu, 
Pos. wanted by first-class tool and diemaker, ma- 
chinist and draftsman; 18 years’ experience in first- 
class shops and a good worker. Box 32, Am. Maca. 
Wanted position by Al draughtsman; thorough 
prac mech. familiar with patent office work; best 
ref Address “Draughtsman,”’ Box 27, Am. Macn. 
Tech grad. (member A. 8S. M. E.), with 20 yrs. shop 
and drawing room experience, desires a situation; 
terms moderate. Address Box 187, Bethel, Conn. 
Foreman machinist desires position; marine en- 
gines and heavy mach’y; can refer to largest estab” 
lishments on Atlantic Coast. Ad. Box 17, Am. Macn. 
An experienced chief draughtsman and designer 
desires to change: qualified by 12 years’ experience 
with leading builders of Corliss, pumping, mining, 
air compressor and large direct connected engines. 
Box 30, AMERICAN MACHINIST. 

An Al machine expert of 25 years’ practical ex- 
perience in factory arrangement and management 
in every detail desires a position; can give un- 
doubted references and show success in the past; 
was never discharged. Address Box 26, Am. Macu. 

Mechanical engineer, with extensive experience 
as superintendent and manager of large machine 
works, is open to engagement. Stationary and ma- 
rine engines, boilers, foundry work, gearing and 
general machinery. Can manage shops, engineering 
department. estimate or solicit. Best of references. 
Address Box 33, AMERICAN MACHINIST. 


Help Wanted. 


Wanted—Man acquainted with gas engine prac- 
tice totravel assalesman. Box 34, Amer. Macu 

Wanted—One draftsman for steam engine draw- 
ings. Address Box 28, AM Macuinist, New York. 

Wanted—A thoroughly prac. machinist to take 
charge of asmal! machine shop within three anda 
half miles of New York city hall. Must be a man 
competent to manufacture machinery similar to 
windmills, pumps, portable engines or mowing ma- 
chines. Only those having experience with the gig 
system need apply. Address, by letter only, G. D 
Eaton, 133 West Eighty-third St., New York, N. Y. 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 


warded. 

Cheap 2d h’d lathes & planers. S.M. York,Clev’d,O 

Calipers & Gauges. F.A.Welles, Milwaukee, Wis. 

For Sale—AMERICAN MACHINIST, 1882 to 1895 in- 
clusive. Box 13, AMERICAN MACHINIST. 

The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye.Cincinnati,O 

For Sale—Machine shop and foundry, $10,000 
cash, balance on easy installments; good reason. 
Box 220, care MACHINIST. 

We make a specialty of Shartle’s potent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 

For Sale—Small machine shop, having good re- 
pair trade, in town of 1.400 inhabitants; no oppo- 
sition. Box 14, AMERICAN MACHINIST. 

Mechanical drawings. tracings, blue prints; in- 
venting and des’g. Strictest confidence observed. 
Green Bros., 5 Beekman St., Room 524, New York. 

Lathes, planers, drills, milling machines, vises, 
also brass working machinery second-hand ; must 
be modern and in first-class condition. C. C. 
Wormer Machinery Co., Detroit, Mich. 

For Sale—6 lathes, 2 boring mills, 1 planer, 4 drill 

r-sses, 3 emery wheel stands, shafting. pulleys, 
Leagers. chain blocks, vises, drills. etc.. all in good 
order. Address Box 853, Cincinnati, Ohio. 

For Sale—Gasoline and gas engine plant, one of 
the oldest manufactories of gasoline engines in 
this country; over 7C0 engines in operation; will 
bear investigation; good reasons for selling. Ad- 
dress Box 205, care of AMERICAN MACHINIST. 

A young married man, with considerable means, 
wishes to associate himself with a machine or 
mfg. concern where he can apply bis financial and 
office ability. State particulars and number of men 
emp. Ad. “German-American,” Am. Macu., N. Y. 


EUROPEAN AGENCY. 


An O'1d Established English Firm «f Merchants 
is open to consider a few additional Agencies for 
American Machinery and Appliances in Europe. 
Thev have several houses in the United Kingdum, 
including central premises in Londen. One of 
the principals expects to visit the U.S.A. shortly. 


Address Box 12, 
AMERICAN MACHINIST. 


Mechanical Engineers Wanted 








LUDW. LOEWE & COo., BERLIN, GER- 
MANY, wish to engage the following En- 
gineers: 


A MACHINE TOOL DESIGNER—One who 
is thoroughly experienced in the latest ma- 
chine tool practice, and capable of designing 
a line of light machinery, like plain milling 
machines, lathes, drilling machines and a gen- 
eral line of light machinery adapted to 
modern manufacturing requirements, to be of 
the best quality and made in quantities. To 
design fixtures and jigs would not be required 
of this engineer, although a knowledge of this 
class of work would be necessary. 

SMALL TOOL ENGINEER—One thorough- 
ly acquainted with the latest designs in small 
tools, reamers, counterbores, cutters, taps, 
dies, etc. Must be capable of designing the 
best form of tools, to be manufactured in 
quantities, and to arrange plant for producing 
the same. A large new factory is now being 
erected especially for this branch. 

SCREW MACHINE DESIGNER—One thor- 
oughly acquainted with the latest practice in 
screw machine design, both hand and auto- 
matic. This Engineer to take charge of an 
entire department devoted to the designing 
and manufacture of screw machines. 

The above positions are open to first-class 
men only. No communications can be con- 
sidered unless explicit information is given, 
stating details as to experience, what posi- 
tions have been filled and with whom, giving 
present position and references. Messrs. 
Ludw. Loewe & Co. are now erecting very 
large new works in Berlin, which are intended 
to be models in every respect. It is believed 
there are exceptional opportunities for good 
men. See “American Machinist’ for July 22, 
1897. Address H. F. L. Orcutt, 1183 Broad 
street, Hartford, Conn. Communications di- 
rect to the company will not receive attention. 
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(Continued from page 35. 
We have received information from the 
Pierce & Miller Engineering Company, 


handle the Rice-Sargen 


) | 
engine for large nd the “Standard” Ball 
vine. of Erie, for smaller electric work, 

t there is a strongly marked increas 

| ines of business, following the 


return of its pre ident. Mr Pierce, fro 


tou vind the world, during ( ( 
t abl — eee 
rb tions he made while abroad 
et dt \imerica. would do 
arge [European business in turnishing 
equipments for electric tramways, to 


commodate which the company have been 
mnaking important financial and other at 
rangements. Work now on hand include 
1,200, $00 and 300 horse-power engines 
nd several hundred horse-power ot 
maller one nd a complete railway 
power plant 

In Hlanover, Germany, the Depart 
ment of Transportation is occupied with 
he extension of the electri railways to 
Hildesheim, fourteen miles distant, tor 
purposes of passenger and freight traffic 
It is suggested that this may be a field 


or the introduction of American appli 


ance for instance, safety devices, in 
which some interest 1s awakened in Get 
many by frequent railway disasters. In 


i recent severe accident, American air 


brakes were credited with greatly reduc 


ing the loss of life. In certain depart 
ments, such as piano and dental tools, 
hains, nails and screws, and perhaps, to 


ome extent, steam engines, the Germans 
readily admit the superior advantages 
offered by American goods, but they 
make a bold stand against the introduc- 
tion of others. To overcome this, money 


ind personal work are required 


Quotations. 


NEW YORK, Monday, October 11 
Iron—-American pig, tidewater delivery 


No. 1 foundry, Northern $11 75 @s1Zz oo 
No. 2 foundry, Northern... 11 25@ 11 5o 
No. 2 plain, Northern 10 75 @ 11 00 
Gray forge, Northern Ww 25 10 50 
No. 1 foundry, Southern . 11 OO@ 11 2 
No. 2 foundry, Southern 10 DO @ 10 T4 
No. 3 foundry, Southern 10 25 @ 10 7h 
No. 1 soft, Southern 11 O@e 11 2 
No. 2 soft, Southern 10 75 @ 11 00 


Foundry forge, or No.4, South’'n 10 00 @ 10 25 
Bar Tron Base— Mill price, in earlonds, on 
dock Common, 1.05e.; refined, 1.15 @ 1.20 
Store price s Common, 1.25 @ 1.35e.; retined, 
L330 @ 1.45 

Tool Steel Ordinary sizes, standard quality, 
6@ 7Tec., with some grades perhaps a little 
less; extra grades, 11 @ 1l2e.; special grades, 
Ise. and upward 

Machinery Steel—-Ordinary brands, from 


store, In small lots, 1.60 @ 1.706 
Cold Rolled Steel Shafting tase size, from 
store, in small lots, 2.15 @ 2.250 
Copper—Carload lots, Lake Superior ingot, 
11 ec electrolytic, IL @ 1lige.; casting cop 


per, Wo @ lle 
Pig Lead—Carload lots, 4.20 @ 4.25e.. f. 0. b., 


Pig Tin--For 5 and 10-ton lots, 15.65 a 


Spelter Carload lots, 4.20 @ 4.25¢., New 
York delivery 

Antimonv—Cookson’'s, 7.85 @ Slice. : Hallett's, 
TK Tl 
Lard Oi—Prime city, ice pressed, ordinary 
quality, in wholesale lots, 41 @ 438e. 


A a 


Manutactures. 


The South Sharon, Pa., steel mill is to be 
considerably enlarged. 

The Avoca, Ia., Roller mill has been de 
stroyed by tire. The mill is a complete loss 





THIS LATHE COMBINES THE LATEST AND 





BEST IMPROVEMENTS. 























(4 in.x6 ft. Hendey-Norton Lathe 


With Improved Automatic Stop. 


AUTOMATIC STOP 


It is durable, simple, indispensable. It will automatically 
stop the carriage in either direction. It is equally efficient 
whether feeding or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or internal thread-cutting. No 
danger of spoiling either tool or work. It is a safeguard 
against accidents in either direction. 


CARRIAGE 


The carriage reverses in apron; no slamming of countershaft. 
There is no comparison between this lathe and the old style 
or common lathe. 


THREADS 


It has all threads in daily use with simple movement of fever. 


FEEDS 


Has all feeds in daily use with simple movement of lever 
Send for Circular. 


THE HENDEY MACHINE COMPANY, 


Torrington, Conn. 


Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. 


European Agents, 


SCHUCHARDT & SCHUTTE, Berlin, Vienna, Brussels, Stockholm. 


| CHAS. CHURCHILL & CO., Ltd., London and Birmingham, Eng. 


ADPHE. JANSSENS, Paris, France. 
EUGEN SOLLER, Basel, Switzerland. 
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Lincoln Milling Machine 


COLT’S MODEL, 1897. 


With Foot Stock, Vise, Pan and Patent Adjustable Stop Mec! 
anism that prevents breakage of mill teeth when the work is 
run up to the cutters 

Column Milling Machines im four sizes 

GRANT Single and Double Head Milling Machines, Vertical 
Spindle and Circular Milling Machines in variety, Milling Cut 
ters, Milling Machine Vises and Centers 


Ask for the Machinist's ” Catalogue 


THE PRATT & WHITNEY COMPANY, 





to 








su} 


9 to it in, Swing, 


CATALOGUE FREE. 





r 


he 


17 and 119 CULVERT STREET, 


} HARTFORD, CONN., U. S. A. 
SPEAKING OF LATHES! {Ys areuitine them in 





15-in, swing, in various lengt ths, be th engin speed 











lathes. Our designs are tl latest and most approved, 
while the workmanship, 1 rial and finish are of the high- 
est order. Our cata will tell you all about them, as 
well as of our planers, shapers, drills and other tools and 


plies 


SEBASTIAN LATHE COMPANY, 
CINCINNATI, OHIO 





Steam Heating for 
Buildings. »,».1.su0ww. 


JOHN WILEY & SONS, 53 East 10th Street, 


Fourteenth Fdition. 
Rewritten and Reset. 
J2mo, $2.50. 


New York. 





FINE TAPS 
SEND FOR 
CATALOCUE. 








ANS ADJUSTABLE TAP WRENCHES. 


rem, Wiley & Russell Mfg. Co. 
Greenfield, Mass., U.S. A. 








Agents in London, SELIG, 





PATENTS 


PHIL. T. DODGE, 


ATTORNEY AND SOLICITOR OF U. S. AND FOREIGN 
ENTS, TRADE MARKS, LTC. 

PROMPT SERVIC! 

Washington Loan and Trust Bidg., WASHINGTON, 


MODERATE CHARGES 


kk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 11" Swing. 
Send for Catalog B. 
Seneca Falls Mfg. Co. 


@7 W ater St., Seneca Falls, N.Y. 


PAI- 





D.C 








WE CLAIM THE FOLLOWING MERITS FOR JENKINS BROS.’ VALVES. 








6. ALL GENUINE sta: 
JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


1. Manufactured of the best Steam Met 

2. No regrinding, therefore not constantly wearing out the Seat of the Valves 

3. Contain JENKINS DISC. v which is suitable for all Pressures of Steam, Oi! 
and Acids 

4. The Easiest Repaired, and all parts Interchar geable. 

5. Every Valve Tesied before leaving the factory. 


nped with Trade Mark. 





Die and lool 
Steel. 


NO BETTER MADE. 


CRESCENT STEEL CO. 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 
DENVER, COL. 





ABRADLEY’S 
i yelvE WA ae 





Send fo 





BRADLEY 


wr Printed Matter. 


The Bradley — 
Syracuse, N. 


THE BEST POWER HAMMERS 
ON EARTH. 


> sizes In Helve, Upright and 
Strap Styles. 


» HAMMERS 
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chine shops of the plant were wholly de + 
stroyed, entailing a total loss of more than THERE S NOT 
S30,000 
We are asked to sav that in a recent issue A SH Pp TC pn ee eet 
the “American Manufacturer” of Pittsburg, : has use fora Whitney Hand 
Pa., said the Empire Forge Company of Lan Miller for small work 
singburgh, had been sold to the Palmer Hard ee eee en, a be ne . 
vare Company Phe statement was without cold facts concerning this Mille 
foundation. The Empire Forge Company has who uses. 
iIndergone no change of Management, and its 
foundry has not been sold. THE WHITNEY MFG. CO., Hartford, Conn., U.S.A. 
Articles of incorporation have been filed by 
the Camden Manufacturing Company. The ae o a 
objects of this corporation are to manufacture Columbia University 
and sell whiting and other products in which 
chalk enters Phe capital stock is $25,000 
Phe incorporators are “ge H. a, “ J. M. ALLEN, President. in the City of New York. 
Woodburs Silas Snyder, of Camden, ane © P cccnumsiiiadiblnaliadii 
Kdward Hartley, of Philadelphia. WM. B. FRANKLIN, Vice-President. SCHOOL OF MINES 
cotinfum of iueomennition Gave Neon Aied-ni F. B. ALLEN, Second Vice-President. OO » 
Condon, M2, by the Rerdenn 4% © J. B. PIERCE, Secretary and T sae OF CHEMESTRY, 
imiden, e Po M Leys a il ¢ tefin e ° , cretary an reasurer. SCHOOL OF ENGINEERING, 
img Company he objects o © corporatio 
: i. oe ‘ " ae aoe : SCHOOL OF ARCHITECTURE, 
i oO condue ad geheral o suns enning bus OO RE EN 
hess Ith thie Staite of Wyoming The Ineo © SCH L OF PU SCI CE. 
porators are Jolin H. Mertz, W. HE. Campbeil, Four years’ undergraduate courses and spe- 
John L. Crogan and A. T. Campbell, of Mita @ | cial facilities for graduate work in all depart 
delphia nd Alexander Duer, of Camden. ments. Circulars forwarded on application to 
r > , the Secretary of the University. 
The Hloboken, N J Land & luiprovement TRUMP BROS. MACHINE co. — ** ee 
Conmpany is under contract to build two large MANUFACTURERS, 
y buildings in the near future One of WILMINGTON, DEL., a. 9. A. 
these will be a four-story brick building, of) For Sale by CHAS. CHURCHILL & CO., Ltd. —— 
by 135. whieh will be constructed on the : 
south side of Fourteenth street ferry, east of 
Hudson street vith an Loon Hudson street, 
for Krederick A. Verdon, as a machine shop. 
Messrs. Ritter & Connelly, of Pittsburg, 
Pa., liave been awarded the contract for 
building the new rolling mill of the West 
Leechburg Tron & Steel Company. The main 


building will be constructed of structural iron, 


with slate roof, and will be 225 x 100 feet, 
with a 30-foot shed Two other houses will 
be erected, GOx 40 and 40 x 40 feet respec 
tively 


With the intention of adding to their plant 
for the manufacture of hosiery, Charles Chip- 
man & Sons have purchased the brick build 
ing of the Matteawan Felting Company, at 
Odeuweldertown, near Easton, Pa., and will 


They will also put up a 
DO by 150 feet, and 
spinning machinery 


renovate it at once. 


new two-story building, 
equip it with improved 
which will cost $60,000, 

M. T. Davidson, of 
Ivn, N. Y., announces that he has purchased 
all the patents of Mr. Geo. W. Baird, Chief 
Engineer U. S. N., for evaporating and dis 
tilling apparatus such used in 
the various branches of the government ma- 


43 Keap street, Brook- 


as has been 


rine service and that he will hereafter manu 
facture these, embodying with them some 


improvements of his own, 

Maris Bros., of Philadelphia, Va., 
ing 2 new machine shop. The building will be 
One side of the building will be 
arranged with a gallery, on which will be 
placed the lighter machinery. The framework 
of the building is of steel, and the covering of 
the sides and roof will be corrugated iron. 
Contract for the erection of the building has 
been let to the Berlin Iron Bridge Company, 
of East Berlin, Conn. 


are erect 


bd x 75 feet. 


are West Glou 
Mass., The 
commissioners have been considering the mat 
ter for little and the 
have now become an imperative necessity, the 
Board voted to at once invite proposals. It 
was decided to put in a new 4,000,000 gallon 
pumping engine and two new boilers. To pro 


to be made at the 
station. 


” : 
Changes 


pumping water 


cester, 


some time us changes 


vide room for the new engine and boilers a 
brick addition will be made to the building 
at present in use 


that the Coronet Steel Com- 


Jersey, which has secured con 


It is reported 
pany of New 
trol of Albert C. Isaac's process of manufac- 
turing steel without flaws or has 
purchased Mills B and D, at Fullerton, Pa.. 
from the creditors of the Catasauqua Manu 
facturing Company, and that on October Ist 
operations will be begun on numerous con 
templated improvements. Sixty thousand 
dollars will be spent in erecting additions. 
putting in new machinery, fixing up the old 
furnaces, rolls, ete. It is the intention of the 
concern to manufacture steel castings, ingots, 
blooms, billets, bars, rods and plates. Five 
hundred men are to be employed 


blowholes, 


LONDON, ENG. 





JUST BYPUB LISHED. 


GAS, GASOLINE s00ILENGINES 


By GARDINER D. HISCOX, M. FE 

The only American book on an interesting subject. 
279 large pages, 8vo, illustrated with 206 handsome en 
gravings. $2.80 prepaid to any address. 

Full of general information about the new and popu 
lar motive power, its economy and ease of manage 
ment. Also chapters on Horseless Vehicles, Electric 
Lighting, Marine Propulsion, ecc 

SPECIAL CRAPTERS ON 

Theory of the Gas and Gasoline Engine, Utilization of 
Heat and Efficiency of Gas Engines, ketarded Combus 
tion and Wall Cooling, Causes of Loss and Inefficiency 
in Explosive Motors, Economy of the Gas Engine for 
Electric Lighting, The Material of Power in Explosive 
Engines, Carburetters, Cylinder Capacity, Mufflers, 
Governors, [gniters and Exploders, Cylinder Lubrica 
tors. The Measurement of Power, The Indicator and 
its work, Heat Efficiencies, U.S. Patents on Gas, Gas 
oline and Oj] Engines and their adjuncts. 

{e~ Our large general Catalogue of books, on every 
practical subject, mailed free to any address, 


NORMAN W. HENLEY & CO., 
15 Beekman Street, New York. 


VULCAN 
GRINDING anp 
POLISHING 
MACHINERY, 


Made by 


Perry Ransom, 
Oshkesh, Wis. 





Send for new catalog. 
Full Line. 


FOREIGN AGENTS 
WANTED. 





No. 4 Vulcan Buffer. 








—————— —— 1X 
Fischer’s Circle Divider 
and Angle Protractor. 


This instrument divides a circle into as many 
arts as there are eighths cr sixteenths of an 
inch in its radius. by means of the points which 
are “8” and ‘'16.”" It isavery useful and time- 
saving novelty Instrument in cloth-covered 
pocket case, with directions, postpaid, $1.50 


KEUFFEL & ESSER CO. MANUFACTLRERS, 
127 FULTON ST., NEW YORK. 








American Ma xt 








Foundry Molding Machines 


STRIPPING PLATE MACHINES 
PORTABLE AIR POWER MA 
CHINES, using wood or metal split 
patterns, without stripping plates. 

WRITE FOR INFORMATION, 


the Tabor Manufacturing Co., Elizabeth, N. J 


It’s a Flather! 


Our Planers are just as notice- 
able for design and good work- 
manship as our lathes, 25 years’ 
experience allows us to make 
these tools “conspicuously bet- 
ter” in the eyes of mechanics. 
Booklet free. %%.%.% tt et 


Flather & Comp’y, 


NASHUA, N. H. 











eee 


‘ DJUSTABLE RELEASING 
; TAP HOLDER —4 Sizes. 


o—————— 


Hill, Clarke & Co., 14 S. Canal St., Chicago. 

J. J. McCabe, 14 Dey St., N.Y. 

Hill, Clarke & Co., 156 Oliver St., Boston. 

Patterson Tool and Supply Co., Dayton, 0. 

H. M. Crouse & Co., 19 Jefferson Ave., 
Detroit. 

Erie Mfg. & Supp'y Co., Erie, Pa. 











Bardons & Oliver, Cleveland, 0., U.S.A. 
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B ’ Finding Li 
uyers Fin ist, 
AIR COMPRESSORS. 
Clayton Air Compressor Works, New York. 
Tnversoll-Sergeant Drill Co. New Vork. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Rand Drill Co., New York. 


BALLS, STEEL. 


Cleveland Machine Screw Co., Clevelard, O 


BENDERS. 


Long & Allstatter Co.. Hamilton, O, 


BICYCLES. 


Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 


Baker Bros., Toledo, O. 

Bickford Drill & Tool Co., Cincinnati, O 
Brown & Sharpe Mfg. Co.. Providence. R. I. 
Geometric Drill Co., New Haven, Conn. 
Hendey Machine Co., Torrington. Conn. 


Kempsmith Machine Tool Co., Milwaukee. 


is. 
McCabe, J. J.. New York. 

Wells Bros. & Co., Greenfield. Mass. 
Woodward & Rogers, Hartford, Conn 


BICYCLE TUBING. 


Pope Tube Co., Hartford, Conn. 


BLOWERS. 


American Gas F urnace Co., ~s York, 
Buffalo Forge Co., Buffalo, N. Y. 
Roots Co., P. H. & F. M.. Connersville, Inc. 


BOILER TUBES. 


National Tube Works, McKeesport, Pa. 


BOLT CUTTERS. 


Acme Machinery Co., Cleveland, O. 

Detrick & Harvey Machine Co., Baltimore Mc 
Webster & Perks Tool Co., Springfield, O 
Wells Bros. & Co., Greenfield, Mass 


BOOKS. 
Arnold Publishing Ho , New York, 
Saird & Co.. Henry Carev Philadeipnia, Pa 
Comstock, Wm. T.. New York 
Henley & Co., N. W.. New York 
lucas, J L., Providence, R. 1 
Philadelphia took (o., Philadelphia, Pa 
Progressive Age, New York 
Wiley & Sons,-john, New york. 


BORING AND TURNING MILLS. 


Betts Machine Co., Wilmington, Del. 
Bickford, H.. Lake port, 

Bickford Drill & Tool Co.. Cincinnati, O 
Bullard Machine Tool Co., Bridgeport, Con 
Niles Tool Works Co., Hamilton, O. 


BORING MACHINES. 


Beaman & Smith, Providence. R. I 

Betts Machine Co., Wilmington, De! 

Hugh Hill Tool Co., Anderson, Ind 

Newark Machine Tool Works, Newark, N. J 


BRASS WORK, SPECIAL. 


Nolte Brass Co., Springfield, O. 


BUSHINGS. 


New Process Raw Hide Co., Syracuse. N. Y. 


CARBORUNDUM WHEELS. 


Carborundum Co., Niagara Falis, N. Y. 


CARBORUNDUM, CLOTH & PAPER. 


Carborundum Co., Niagara Falls, N. ¥ 


CASTINGS, BRASS. 


Nolte Brass Co., Springfield, 0. 


CASTINGS, ENGINE. 


Mianus Electric Co., Manus Conn 


CASTINGS, MALLEABLE. 
Acme Malleable Iron Works, Buffalo, N. Y. 


CASTINGS, PHOSPHOR BRONZE. 


Nolte Brass Co., Springtield, O 


CASTINGS, STEEL. 


Reliance Steel Castings Co., Ltd., Pittsburgh, 


Pa. 


CHUCK, CENTERING. 


Johnson, Morgan, Hartford, Conn 


Portable Automatic Turret Head. 





you want to 
know more 
about this 
write 


A. J. Johnson 
& Co., 


80 Seneca St., 
Cleveland, 0. 


Six 34-Inch Tools. iF 





PP ar rer rT er ee eV, 














ri 


DIXON’S_SILICA___ 
GRAPHITE PAINT 


Will preserve a roof for TEN to 
FIFTEEN YEARS — perhaps longer, 


without repainting. 


Unequaled ior SMOKEST ACKS, 
BOILER FRONTS, Etc. 


SEND FOR CIRCULARS ON PAINTS AND PAINTING. 


JOS. DIXON CRUCIBLE co. 4 
Jersey City, N. J 

















Yankee Drill 
Grinder 









For Grinding both Fiat and 
Twist Drilis. This machine 
grins all sized drills from 
,to2', in, Can be set for 
any size in a few sec- 
onds. Gives any de- 
sired Clearance. Fully 
guaranteed. 


G.T. Eames Co. ® 
Kalamazoo, Mich —@ 








e 

a 

6 

we 

4 Made in five sizes and in seven 

ay designs. New catalog now ready. 

® Bickford Drill and Tool Co., 
. 3 Pike Street, 

s Cincinnati, Ohio, U. S. A. 
SORCKOROCROROLOROCLOROROHOHO 


RADIAL AND UNIVERSAL 
RADIAL DRILLS. 









CHUCKS, DIE. 


Oneida National Chuck Co, Oneida, N. Y. 


CHUCKS, DRILL. 


Almond, T. R., Brooklvn, N.Y. 

Pratt & Weir Chuck Co.. Hartford, Conn. 

Pratt Chuck Co, Clavv ‘ile. N. Y. 

Skinner Chuck Co, New Britain, Conn. 

Trump Bros. Mch. Co., Wilmington, Del. 

Whiton Machine Co., D. E., New London, 
Conn. 


CHUCKS, LATHE, 
Cushman Chuck Co., Hartford, Conn.° 
Errington, F. A., New York 
Hoggson & Pettis Mfg. Co., New Haven, Conr 
Horton & Son Co., E., Windsor Locks, Cr. 
Skinner Chuck Co.. New Britain, Conn. 


CHUCKS, SPLIT. 


Hardinge Bros., Chicago, Il. 
CLAMPS. | 
Le Count, Wm. G., So. Norwalk, Conn 


COMPRESSED AIR SHOP TOOLS. 


Clayton Air Compressor Works, New York 


COMPOUND COMMUTATOR. 
McLennan Co., K., Chicago, Il] 
CONDENSERS. 


Conover Mfg. Co., New York, 


CONES, FRICTION. 


Evans Friction Cone Co., Boston, Mass 


COUNTERSHAFTS. 


Builders Iron Foundry, Providence, R 


COUPLINGS. 


Stuart’s Foundry and oy achine Works, ™. ‘4, 
New Hamburgh, N ‘ 


CRANES. 


Maris Bros.. Philadelphia. Pa 

Pawling & Harnischfeger, Milwaukee, Wis 
Pedrick & Aver Co.. Philadelphia, Pa 
Sellers & Co., Inc., Wm., Philadelphia 


CUT TING-OFF MACHINES. 


Hurlbut-Rogers Mach.Co.. So. Su? 


DIES, SCREW-CUT TING. 
Geometric Drill Co... New Haver, Ccun 
Hart Mfg. Co, Cleveland, O. 


DRAWING INSTRUMENTS, ETC. 
teneder & Son, Theo., Philade!phia, Ps 
Re ffel & { e~ New York. ‘ 


DRILLING MACHINES. 
Aurora Tool Works, Au wee a. Ind 
Barnes Co., W. F. & John. Rockfor id. Ill, 
Beaman & Smith, Providence, R 
Betts \ achine Co., Wilmington, Det 
Bickford Drill & Tool Co. Cincinnati, O 
Blunde ll & Co., Henry, Providence, R. I. 
Dallett & Co., Thos. H., Philadelphia. Pa. 
Davis & R x an Mch. Too! Co, Cincinnati, O. 
Dietz. Schumacher & Bove, Cincinnati. O. 
Dwight Sl: ite Machine (o., Hartford, Conn. 
Foot... Barker & Co, Cleveiand, O 
Ganz. Wm E. & Co., Cincinnati, O, 
Gou'd & Eberhardt Ne w ark N. I. 
Lodsre & Shiplev Mch. Tool Co., Cincinnati, O. 
McCabe. J. ‘ie New York 
Norton & Jones Machine Tool Works, Plain 

ville, Conn, 

Prentice Bros., Worcester. Mass. 
Prentiss Tool & Supply Co.. New York. 
Sibley & Ware, South Bend. Ind. 
Stover Novelty Works, Freeport, I). 
Timolat, J. G., New York. 


DRILLS, TWIST. 


Cleveland Twist Drill Co., Clevelané 

Morse Twist Drill & Machine Co., New Be?- 
ford, Mass. 

Standard Tool Co.. Cleveland, O. 

T. & B. Tool 2o., Danbury, Conn. 


DROP FORGINGS. 


Wyman & Gordon, Worcester. Mass. 


DYNAMOS. 


General Electric Co., New York. 


ELECTRIC MACHINERY. 
samc: & C. Electric Co., New York. 
Westinghou.e Elec, Mfg. Co., Pittsburg, Pa. 


urv, Mas’. 
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ELEVATORS. 


Albro-C em Elevator Co.. Philadelphia, Pa 
Moline Elevator Co., Mol ne, III. 
Morse, Williams & Co., Philadelphia, Pa. 


EMERY WHEELS. 


Hampden Corundum Wheel Co.. 
Mass. 

Norton Emery Wheel Co., Worcester, Mass. 

Safety Emery Whee! Co., Springfield, O, 


ENGINES, GAS AND GASOLINE. 


Foos Gas Engine Co, Spri 

Mietz & Weiss. New York. 

New Era Iron Works, Dayton. O. 

Otto Gas Engine Works. een, Pa. 

Prouty Co., The, Chicago, Il. 

Springfield Gas Engine Co., Springfield. O. 

Watkins Co., F. W. Cincinnati, O 

Weber Gas and Gasoline Engine Co., Kansa: 
City. Mo. 

Webster Manufacturing Co, Chicago II) 

Wolverine Motor Works, Grand Rapids, Mich 


ENGINES, STEAM. 


American Engine Co.. Bound Brook, N. J 
Ames Iron Works Oswegu, N ‘ 
Forbes & Co., W_D.. Hoboken. N J. 


Brightwood. 


gfield, ¢ 


Frick Co., The. Waynesboro, Pa 

Toomey, Frank. Philadelphia, Pa 
FITTINGS, PIPE. 

Kelly & Jones Co.. New York 

Tight Joint Co., New York 
FORGES. 

American Gas Furnace Co, New York 

Burfalo Forge Co., Bulfaio. N. ¥. 


PURNACES, GAS. 


American Gas Fur 


GAGES. 
As ft Mfg. Co 
Brown & S|! iarpe Mfg. Co., Providence. R. I 
gers, John M., Boat. Gauge & [)ril 
Ghonedater ¢ ty, N. J 
ke & Co.. J.. East Boston. Mass 


GEAR CUTTERS. 
Brown & Sharpe Mfg. Co.. Providence. R. I 
(sould & Eberhardt. Newark, N. | 
Starrett & Co., L.S.. Athol, M 


GEAR CUT TER-CUT TER GRINDERS. 
yild & Eberhardt. Newark. N. J 


GEAR CUTTING MACHINES, 
AUTOMATIC. 


Bultman & Co. F. H 
Gould & Eberhardt 


GEAR CUTTING MACHINES. 


nace Co., New York. 


New York 


ass 


Cleveland O 
Newark, N. | 


Brainard Milling Ma ne Co., Boston. Mass 

Krown & Sharpe Mty Cv rovidence, Kk 

Gould & Eberhardt, Newark. N. J 
GTZARS. 

Bilgram, Hugo, Philadelphia Pa, 

Boston Gear Works, Boston Mass 

Brown & Sharpe Mfg. Co. Providence, R. I 

Gould & Eberhardt. Newark, N. J 


Grant Gear Works Boston Vass 
Shriver & Co., T., New York 
GRAPHITE, LUBRICATING. 

Dixon Crucible Co., Joseph. Jersey C ee 


GRINDERS, CENTER. 


Barker & Co., William. Cincinnati, O 
GRINDER, TOOL. 

Gisholt Machire C Madiscn, Wis 
GRINDER, TWIST DRILL. 

Stone 


GRINDING AND POLISHING 
MACHINES. 

re & Co Chas H 

Muilders tron kevnary 


Davis & Egan Mcl 


, Chicago, Ill 
Providence, R. ] 
Tool Co.. Cincinnati, O 
hnamond Machire Co,, Providence, R i. 
Ransom, Perry. Oshkosh, Wis 
Webster & Perks Toul Co, Springfiel 


GRINDING MACHINE, CUTTER. 





d,O 


Cincinnati 





Milling Machine Co., Cincinnati, O. 


‘it BENTEL3 MARGEDANT 
(Gammcrmeroates of ? COMPANY 


MANUFACTURE 


(WOODWORKING! HAMILTON.O. 
| MACHINERY 4 U-S-A-' } 








PRACTICAL 
SCIENTIFIC 


ELECTRICAL B00 KS 


CATALOGUE FREE. 





PHILADELPHIA BOOK CO., 
15 S NINTH STREET, PHILADELPHIA, PA. 
Are you Interested (icc °nerss 
eearenies Age. 280 Reenduar. New York, 
al et! valuat t ire I s 





a“ — 


EXTRA HEAVY ROUGH 
BRASS UNIONS. 


BRASS AND PHOSPHOR BRONZE 
CASTINGS for all purposes. 
Special Finished Brass Work 
to Order. 


NOLTE BRASS CO. 
68 and 70 E, Washington St. 
SPRINGFIELD, 0. 








™" Drop Hammers, 4 
= Presses, 

ents Special Mach’y Dies, 

— » THESTILES & FLADD I 
PRESS CO., D 


i ; WATERTOWN, N.Y 


FOMEIGN AGENTS 
Wanted in every country to handle 


U.S. METAL POLISH. 


Polishes all kinds of Metals. 
Best, Cheapest and Goes Furthest. 














SAMPLE : FURMSHE 0 FREE. 
Eat } 
GE “0. W. HOFF MAN, 206 E. Washington St., 
IN HANAPOLTS, IND... Ss. 
a 








E.W.BLISS CO. 


1 Adams St., Brooklyn, N. Y. 


96 West Street. 


Washington 


CHICAGO, 


Presses, 


DROP HAMMERS, 
DIES, SHEARS, 


SPECIAL MACH’ Y 


OR 


Sheet Metal Work. 


Bicycle and 
Electrical 
Tools. 


la 





Write for Catalogue 
OWNERS OF 


THE STILES & PARKER PRESS CO. 





sRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O. 
Diamond Machine Co . Providence, R 


HAMMERS. 
Bliss Co... EF W 
Long & Allstatter C« 


INDEX CENTERS. 


Cincinnati Milling Mach 


INDICA TORS. 


. Brookivn, N Y 
Hat ton, O 


ne Co,, Cincinnati, O, 


Ashcroft Mf Co... New York, 
INSURANCE, fener BOILER. 

— adhe ur Inspection & Insurance 
JACKS, HYDRAULIC, 


Watson-Stillman Co., New York 


KEYWAY CUTTERS. 
Raker Bros., Toledo, O 
Mitts & Merrill, Saginaw. Mich 


LATHES (see also Turret Lathes). 


tarnes Co., W. F. & John, Rockford, Il 
Beaman & Smith, Providence, R. I 
Hement, Miles & Co.. Philadelphia Pa 
sale one Mill Co., The. Cincinnati, © 


illard Machine Too! Co. Bridwevort, -"n, 
i s & Egan M rool Co., Cincinnati, O. 
netz, Schumacher & Boye, Cincinnati, UO 
Pifield Tool Co.. Lowe Mass 
I & ( N LN. 
G 1& Eber ard Newar N. J 
endey Mac 1¢ Co., Torrington, Cons 
1 Clarke & Co., Boston. Mass 
La ge & Shipley M« lool Co., Cincinnat!,O 


McCabe, J. J.. New York 
New Haven Mfg. Co., New Haven Di 


les Tool Works Co., Hamilton. (¢ 
les Tx Works Ce New Vor! Ky 
8) r Li ( ( rin Falls, O 
r W \ Buff N.Y 
ra & \W ne C« Hartford, Cc 
re e Bros,, W Mass 
t s T« & I Co... New York 
I MI ( ) 
ed Co., F. t r ore r Mas 
a in La o., | nati. O 
S neca Falls Mfe Co,. Seneca Falls, N. Y 
Warner & Swasey, Cleveland, O. 
LUBRICA TORS. 
K \ s | New \¥ 
MACHINE TOOLS. 
I ts Ma neton. |) 
(rown & 1 If Ce Ir le eR 1 
lL) s & |} NI ( ( ©) 
t ( i l 
I & | Nas H 
M l 8 a 
‘ & ( A I ace a 
\ M Co. Ha ( 
\\ i Watch ( 5 R . Mass, 
gpa cvetanscigoc TOOLS — SUPPLIES. 
\1 ‘ ‘ I 
Kes] mw ( a hi ( N1Cas ' 
MILLING ATTACHMENT. 
( nnati M ng M ne Co,, Cin nati,Q, 


MILLING CUTTERS. 


Brown & Sharpe Mfe Co. Providence, R. J 
Cincinnati M ng Ma ne Co , Cincinnati, O, 
Davis & Egan M I Co,, Cincinnati, O, 
Ingersoll Milling Ma ne Co., Rocktora. Ill. 
‘necke:, J. EK.. Chemnitz-Gabienz Ge 
nany 
Starrett Co., L. S., At . Mass. 


MILLING MACHINES. 
\dams ( , Du 
Beaman & >mit Prov oe 
Brainard Milling Machine Co., Boston, Mass, 
»wn & Sharpe Mfg. Co., Providence, R. 1. 
C neinnati Milling Machine Co.. Cincinnatl. O 
Clough R. M.. New Haven, Conn 
Davis & Egan M Too!) Co., Cincinnati, O, 
Krorbes & Co.. W. D.. Hoboken N, 3 
Garvin Machine Cc New York 
i & Eberhardt, Newark. N 
Ingersoll Milling Machine Co.. 
1 ! wo! Co., M 


kockford. I 
lwaukee, Wis 
ore Mad, 
Bedford, 


Ralt:r 


Co., New 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N J. 
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MOTORS, ELECTRIC. 
C. & C. Electric Co., New York. 
waiielt & Co., hos. H., Phiiadeiphia. Pa, 


4 
PACKING. 
Peerless Rubber Mfg. Co., New York 


PAINT. 
Jos, Dixon Crucible Co., Jersey City, N. J. 


PATENT ATTORNEYS. 
Dodee. Phil T.. Washington D.C, 
Thompson, Edw. P., New York. 


PATTERN MAKERS’ MACHINERY. 


Baxer Bros. Toledo, O 
Egan Co., The, Cincinnati, O. 
W nituey, Baxter l»., Winchendon, Mass. 


PERFORATED METALS. 
Harrington & King Perforating Co., The, 
Chicago, Ill 


PHOSPHOR BRONZE. 
Paocephor Bronze Smelting Co., Ltd., Phila 


ielphia, Pa. 
PIPE CUTTING AND THREADING 


MACHINES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Bignall & Keeler Mfg. Co., wardsville, II]. 
Curtis & Curtis, Bridgeport, Conn. 
Saunders’ Sons, D.. Yonkers, N. Y. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa 


PLANERS. 

Bement. Miles & Co., Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Mch. Tool Co., Cincinnati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md 
Gisy o GA Cincinnati, O 
We: dev Machine Co. Torrireton, Conn. 
_ Clarke & Co., Boston, Mass. 

_ abe, Jj. di New York 

‘.es lool Works Co., Hamilton, O, 

iles Tool Works Co.. New York. 
P att & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Whitcomb Mfg. Co orcester Mass. 


POLISHING WHEELS. 
Compress Wheel Co., Chicago, IIL. 

POLISH, METAL. 
Hoffman, Geo. W., 


PRESSES. 
B '.: Co.. E. W., Brooklyn, N. Y. 
McCabe, J. J.. New York. 
mers 6 Granville Mfg. Co., Providence 


Indianapolis, Ind. 


Perkins Machine C 0., Boston, Mass. 

Prentice Bros., Worcester. Mass. 

Stiles & Fladd Press Co. Watertown, ie Be 

Toledo Machine & Tool ‘to., The, Toledo, O 
PRESSES, HYDRAULIC, 

Watson & Stillman Co., New York. 


PROTRACTORS. 


Coffin & Leighton, Svracuse, N. Y. 
PULLEYS, PNEUMATIC 


Cresson Co., Geo. V., Philadelphia, Pa. 


PUNCHES AND SHEARS. 


Teng & Allstatter Co.. Hamilton. O 

New-Doty Mfg. Co., Janesville, Wis. 

Pedrick & Ayer Co, Philadelphia, Pa. 
RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach, Co., Cincinnati, O 


RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo. 


REAMERS. 


Mergenthaler & Co., tt., Baltimore, Md 
— Twist Drill & Mch. Co., New Bedford, 
Mass 


ROLLFR BEARINGS. 
oy the & Granville Mfg. Co., Providence, 
Hyatt Roller Bearing Co., Newark, N. J. 


ROLLING MILLS. 


Mossberg & Granville Mfg. Co., 
RI 


RUBBER GOODS. 
Peerless Rubber Mfg. Co., New York. 
RULES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. Y. 


RUST PREVENTATIVE. 


Golding & Co., Boston, Mass, 


Providence, 





RESSES 


Mossberg & 
Granville Mfg. Co. 


PROVIDENCE, R. 1. 











THIS DROP PRESS 


Has Not an Equal 


FOR THE PRICE. 


We Manufacture: 


20 sizes of Punching Presses, 
16 sizes of Drop Presses, 
4 sizes of Screw Presses, 
4 sizes of Broaching Presses, 
6 sizes of Foot Presses, 
20 sizes of Rolling Mill. 


We shall be pleased to furnish photographs 
and quote prices. 





sCHOOLS. 
Columbia University, New York. 
Pratt Institute, Brooklyn, N. Y. 


3CREENS, PERFORATED METAL. 


Harrington & King Perf. Co., Chicago, Ill 
SCREW MACHINES (see Turret Lathes). 
CREWS, MACHINE. 


Acme Mch. Screw Co., Hartford, Conn. 

Cincinnati screw and ‘lap co., Citce.nnati, O. 

Worcester Machine Screw Co., Worcester, 
viasn 


SCREW PLATES. 
We.ls Bros. & Co., 


SEPARATORS, OIL. 


Springfield Separator Co., 


SHAPERS. 


Betts Machine Co., 

Vavis & Kvan Machine Tool Co., 
nati, O. 

Gould & Eberhardt. Newark, N. J 

4Yerndey Machine Co ‘Torrington. Conn, 

McCabe, J. J.. New York. 

Morton Mfg. Co., Muskegon Heights, Mich. 

Prat & Whitney Co., Harttord, Con.. 

Smith & Mills, Cincinnati. O. 


SHEARS. 
Bethlehem Fdy. & Machine Co., 
lehem., Pa. 


SLOT TERS. 


Betts Machine Co., 
Davis & Egan M. T. Co., ¢ 


SPACING TABLES. 


Long & Allstatter Co., 


SPECIAL MACHINERY. 


Beaman & Smith, Providence, 


STEEL. 
Crescent Steel Co.. Pittsburg. Pa 
essop & Son., Wm., New York. 
ones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 


Beaman & Smith, Providence, R. I. 
Errington, F. A , New York. 


TAPS AND DIES. 
Besly & Co., Chas. H., Chicago, Ill. 
Saunders’ Sons, D., Yonkers, mS. 
Wells Bros. & Co., ‘Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass 


TOOL CATALOGUE. 


Strelinger & Co., Chas. A., Detroit, Mich, 


TOOL HOLDERS. 


Armstrony Bros Tool Co., ~*¢ a Ill. 
Gould & Eberhardt, Newark, 
Walker, John, Chicago, Il. 


TOOLS, MECHANICAL, FINE, 


Brown & Sharpe Mfg. Co.. Providence, R. I 
Standard Tool Co., Athol, Mass. 

Sawyer Tool Co., Athol, Mass. 

Starrett Co., L. S., Athol, Mass, 


TURRET HEADS. 


Johnson, A J., & Co., Cleveland, O. 
TURRET LATHES (Screw Machines) 


Acme Screw Machine Co., Hartford, Conn. 
Brown & Sharpe Mfg. Co., Providence, &. 4 
Bullard Machine Tool Co., Bridgeport. Conn 
Cleveland Machine Screw Co.. Cleveland. % 
Davis & Egan Mch. Tool Co., Cincinnati, O, 
Dreses, Mueller & Co.. Cincin ati,O 

Garvin Machine Co., New York. 

Gisholt Machine Co.. Madison, Wis 

Jones & Lamson Machine Co.. om 
Lodge & Shipley Mch. Tool Co., 
McCabe, J. J.. New York, 
Pearson Machine Co., Chicago, Ill. 
Warner & Swasey, Cleveland, O 


VALVES. 
—— Bros., New York. 
celly & Jones Co., New York. 
VALVES, POP SAFETY. 
Crosby Steam Gage & Valve 
Mass. 
WATER MOTORS. 


Backus Water Motor Co., Newark, N. } 


WIRE MACHINERY. 


Goodyear, S. W., Waterbury, Conn. 
Mossberg & Granville Mfg. Co.,Providence, 
z,. Be 


WOODWORKING MACHINERY. 
Bentel & Margedant Co., The, Hamilton, O, 
E an Co., The, Cincinnati, O. 
Whitney, Baxter D., Winchendon, Mass. 
WORM GEARS. 
Albro-Clem Flevator Co., } hiladelphia, Pa, 
Morse, Williams & Co., Philadelphia, Pa. 


Greenfield, Mass. 


Springfield. Vt. 


Wilmington, De! 
Toe, Cin. in- 


South EF eth- 


Ww _ Del 
‘incinnati. O. 


Hamilton, O. 


x. 


upfield 
incinnég ati, O. 


Co, Boston, 
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Heavy [Machine Cooks. os» 


Bement, Miles & Co., Philadelphia, Pa. 


39 Cortlandt Street, New York. 1534 Marquette Building, Chicago. 


ENGINE LATAES 
& DRILLING pee ERY 
WORCESTER MASS. U-S:A: 


ve i LONDON 
SCHUCHARDT BIRMINGHAM J} 


VIENNA = 
BRUSSELLSJCSCNUTTE PARIS ~ AD. JANSSENS 








‘CMAS. CHURCHILL © CO 


BERLIN 








A 26 in. and a 44 in. 
Swing Lathe in one. 


Double and Triple 
Geared. *%.% wt 
Wide range of 
Speeds and Feeds. 


Hollow Spindles, 
2% in. holes. oe em 





Send for circulars, find 
out the opinion of shops 
using them, %.% ee 

















IN MILLING. 


Ample Range in Spindle Speeds. 
Ample Range in Table Feeds. 








The **New Cincinnat: Universal’ has SIXTEEN Spindle Speeds for 
all Backgeared Machines, and TWELVE distinct changes in the 
Table Feed for every Spindle Speed, progressing UNIFORMLY 
and ranging from .006 to .150. OTHER GOOD FEATURES con- 
tributing to economical Milling, are fully explained in new 
Catalogue C, just issued. 


The Cincinnati Milling Machine Co. 
CINCINNATI, OHIO, U. S. A. 
Agents for Pacific Coast: 


PACIFIC TOOL AND SUPPLY COMPANY, San Francisco. 


( SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
Europe : ADOLPHE JANSSENS, Paris. | 
CHAS. CHURCHILL & CO., London. 











AWE IZZY LIAM "3 NUTINI NI NII INI A WIA ‘ MINIT RUINS 
IN LTS LTS Y LILI NL aN YIN LIN LIS OLN I PIS AIS AIS LI LM AL 47 LI IFS 
S/INS7INYSTIN SSTINYSTINYSTINGSTINVSTENYSTINSTINGETIN : pins / “is TNS $4 mx sii Tye SHINYS/IN 
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BOOK DEPARTMENT. 


This department has been opened for the convenience of our readers. The books here listed are recommended by our editors as being good} 


the date of publication, author, size and number of 
oa C.O. D. orders. Cash must accompany order. 


es are given. We cannot send books for examination, charge them to book account o 
Ve will A postage to any part of the Universal Postal Union. No books exchanged, 


Address, AMERICAN MACHINIST PUBLISHING CO., 256 Broadway, New York. 








Strength of Materials and Structures. Sir J. 
Anderson, C. E. An excellent book for mechanics 
who wish to know something of the properties of 
materials out of which machines are constructed. 
It also treats on the strength of beams, girders, gear- 

columns, cranes, roof trusses, riveted struc- 
tures, boilers, pipes, etc. Easily understood. 302 
4x 614-inch pages; 66illustrations............. $1.50 


Practical Mechanics. John Perry, M. E. One 
ef the best books on the science of mechanics and 
machinery. Especially for non-mathematical read- 
ers. 256 4x 64-inch pages; 148 illustrations. . $1.50 


The Mechanics of Machinery. Alex. B. W. 
Kennedy. A standard and excellent authority on 
the problems involved in scientific machine design. 
Useful to all students of machinery, but requiring 
some knowledge of mathematics to be fully 
understood. 652 444x7-inch pages; 3874 illustra- 
Svcs csesencccossvese sunt ice meceued err $3.50 


Elementary Manual on Steam and the Steam 
@agine. Andrew Jamieson. Intended especially 
for beginners in the science of steam engineering. 


Contains problems to be worked out by the stu- 
dent, and is a helpful book. 252 44¢x74-inch 
pages; numerous illustrations.. ...... ...... $1.40 

Heat a Mode of Motion. Tyndall. The best 


known work on the nature and phenomena con- 
rgected with heat, and one which no one who de- 
sires to understand the subject can afford to miss 
reading. Interesting and instructive. 591 5x 7% 
in. pages; 125 illustrations ..... ............. $2.50 

Pumping Machinery. Wm. M. Barr. 1893. A 
practical hand book on construction and manage- 
ment of steam and other power pumping machines. 
Written by a man Nene ge | conversant with the 


subject, and a book well adapted for the use of 
practical men. 447544 x 9 in. pages...... ....$§.00 
A Practical Treatise on Gearing. Brown & 


Sharpe. 1896. Devoted to the shop side of the con- 
struction of gearing. Its source is sufficient recom 
mendation. 156 6 x 9-in pages; 67 illustrations..$1.00 


A Manual of Marine Engineering. A. E. Seaton. 
1805. One of the best treatises on steam engine 
design. Devoted especially to marine engines, but 
large portions are equally adapted to stationary 
practice. Most of its rules are in algebraic signs 
and some knowledge of algebra is essential to its 
mse. 585 544 x 844 in. pages; 144 illustrations. .$6.00 


The Elements of Machine Design. W. C. Unwin. 
The Standard all around treatise on machine design. 
Contains considerable algebra, but most of its 
matter is useful to one not understanding algebra. 

Part I. General Machinery. 459 444 x 634 in. pages ; 


III, c. cnsanednceess casas coud 2.00 
Part II. Steam Engine. 291 444 x 63% in. pages; 
III <5 eeuasuaicscotae eeaveneeers $1.50 
Slide Valve Gears. F. A. Halsey. 1890. Full 
of diagrams but no mathematics. akes the slide 
valve as plain as words can do it. 13855 x 74 in. 
pages; 79 illustrations..................eeeeee $1.50 
Link and Valve Motions. W. 8S. Auchincloss. 


1901. A work that has been standard for a quarter 
ef a century, especially on link motions. Newly re- 
vised. 138 894 x 894 in. pages; 52 illustrations..$2.00 


Milling Machines—A Treatise on their Construc- 
tien and Use. Brown & Sharpe Mfg. Co. 1896. This 
book has been recently revised and its scope ex- 
tended. It is simply indispensable to the mechanic 
who does or who wishes to use the milling ma- 
ehine intelligently. 246 6x9-inch pages; wl oe 

: 1.25 


Ways and Means. For metal workers, model 
makers, watch and tool makers, jewelers, drafts- 
men, etc. This book is written by our correspond- 
ent, A. H. Cleaves, and in it will be found illustra- 
tions and descriptions of many approved devices 
which are used in watch factories and other shops 
to facilitate tool making and other manufacturing 
operations. Very many things will be found in it 
of great value to every machinist, tool maker and 
draftsman. 158 444 x 7-inch pages; 126 illustrations. 
Price. .. $1.00 


The Mechanical Engineer's Pocket Book. Wm. 
aent. 1895. The latest and only American Mechan- 
feal Engineer's Pocket Book. 10874 x 64gin. pages ; 
8 illustrations. . $5.00 


A T eatise on Steam Boilers, their Strength, 
Construction and Economical Working. Robert 
Wilson. 1889. A standard English work, with ad 
ditions giving American practice by J. T. Flather. 
A thoroughly practice] book. 437 444 x 7-inch pages: 
er $2.50 


A Practical Treatise on the Steam Engine. 
Arthur Rigg. 1888. An excellent treatise on the 


construction of the steam engine. Contains a few 
—_ formulas. Expensive but worth the money. 
DP cdbevesteatss avbcncedes aenensees $ 


X 11 in. pages; 200 illustrations and 91 full 
10.00 


Motive Powers and their Practical Selection 
Reginald Bolton, New York. 1895. Treats of all 
the various means of obtaining or developing 
power, men, animals, wind, water, gas, steam, 
etc., with numerous tables of costs of operation 
and other general information. 267 pages, 5 x 7% 
NG SENN vcca-<Gessnepnervorrancase +66 . $2.25 


Odontics—A Complete Treatise on the Teeth of 
Gears. Geo. B Grant. 1891. Originally written 
forthe American Machinist, and a superior treatise 
on the theory of gear teeth. No mathematics but 
lots of hard thinking. 1036 x 9 in. pages; 169 illus- 
DNS. S.nvcseceereneess ceae eee VOReeTERSST $1.00 


A Catechism of the Steam Engine. John Bourne. 
1886. One of the very best beginners’ books on the 
steam engine that has ever been written. Question 
SI isos. ss ewecececscqeeuses ese $2.00 


Indicator Practice and Steam Engine Economy. 
F. F. Hemenway. 1890. Thoroughly practical and 
useful. Gives much information on the action of 
steam in the steam cylinder and in language which 
anybody can understand who will try. 184 5x7%- 
inch pages; 45 illustrations................. ..$2.00 


Extracts from Chordal’s Letters to the ‘‘Ameri- 
can Machinist.’’ 1889. No mechanical writings 
ever attracted the attention of these famous let- 
ters. Every machinist should own a copy. He 
reads it through twice a year and finds it new 
every time. Begin anywhere and read either way. 
396 544 x 73-inch pages $2.00 


A Library of Steam Engineering. Fehrenbatch, 
1895. Illustrates and explains every kind of steam 
engine, stationary, locomotive and marine 
Has chapters on the mathematics of steam en- 
gineering, covering all possible points, but in plain 
figures. Can be understood by any man with a 
common school education. A whole library of 
steam engineering. 800 614 x 914 in. pages ...§5.00 


Metal Coioring and Bronzing. Sy Arthur H. 
Hiorus. 1892. This is the best book we know of 
on the subject indicated by its title. It is a record 
of actual experiments and practice by its author 
and a colleague, T. J. Baker, and is a thoroughly 
practical work. 336 4% x 7-inch pages; cloth.$1.50 


Modern Locomotive Construction. Illustrated. 
Meyer. 1892. Tells how to design, figure out and 
make every part of a locomotive. A work of 
reference, especially valuable to draughtsmen and 
those in charge of building and repairs. 
and elaborate. 658 9x 14in. pages.......... $ 


A Practical Treatise on the Otto Cycle Gas En- 
gine. Wm. Norris. 1896. An excellent treatise 
on the construction of the gas engine. Very lit- 
tle theory or mathematics. Full of working 


eee eee eee eee 


drawings. 260 6 x 9-inch pages and 207 illustra- 
Re BON ae reer re $3.00 
The Modern Machinist. Usher. 1895. A prac- 


tical treatise on modern machine shop methods. 
Illustrated by 257 engravings. Does not contain 
descriptions of machine tools, but of special tools 
and appliances, methods and plans of doing work 
with them. The book is one that every mechanic 
should have. 822 434x734 in. pages. ........ $2.50 


Press Working of Metals, Oberlin Smith. 1896. A 
book which comprises about all the literature on 
this subject. Written in an interesting and in 
structive style, and should be inthe hands of all 
who have to do with such work. 2765% x 83-inch 
pages; 431 illustrations; cloth binding........$3.00 


Machine Shop Arithmetic. Colvin & Cheney. 
1896. Plain rules showing shop men how to calcu- 
late speed of pulleys al gearing, how to figure 
the gears for screw cutting, and giving a great 
many facts about tools which every mechanic 
ought to understand.............. “0600 goc. 


Practical Management of Engines and Boilers, 


Wm. Barnet Le Van. 1897. A practical book by a 
practical man, Attends to business all the way 
through. Tells the stationary engineer and fire- 


man just the things they want to know. 267 
646 x 416 pages, 49 engravings............ee00- $2.00 


Inventional Geometry. An ideal book for 
self-instruction, A series of problems are given 
without the least hint as to their solution, but so 
yrogressive that the student is drawn along until 
1¢ finally invents or discovers for himself many of 
the important and practical principles of geom- 
RN SS0Sa dh 09 0656 coccccwsuceviceseewnnees d406<% 50c, 


Practice and Theory of the Injector. Kneass 


1894. The only complete work on the injector yet 
published. All about all kinds of injectors. 18% 
Ta ERR PE $1.50 


Simple Lessons in Drawing, for the Shop. Rey- 
nolds, 1893. Twelve lessons that can be done with 
a $10.00set of instruments. The rudiments of draw- 
ing in the best form. 83 4x6%in. pages ..... 50¢. 


Boiler Making for Boiler Makers. W. H. Ford. 
1888. A practical treatise on the shop processes of 
boiler making. 233 4 x 544 in. pages; 134 | ae 
+++-$1-00 


A Manual of Machine Construction, for En- 
gineers, Draughtsmen and Students, John 
Richards. 1889. An extremely useful book for 
the drawing table. Contains many tabulated dit. 
mensions of those details of machinery which are 
of frequent occurrence, and manv suggestions 
derived from the author’s wide experience. 158 
534 x 1014 in. pages. 91 illustrations and many use 
ful tables....... $5.0¢ 


Compressed Air ; Practical Information Upon Air 
Compression and the Transmission and Applica- 
tion of Compressed Air. Frank Richards. 18%. 
About the only bock in print that supplies the infor- 
mation on this important subject that so many 
are in search of. A practical book without mathe- 
matical ornamentation. 195 5x744 in. pages. 2% 
illustrations and diagrams, with many useful 
MN Ss arin vas s90<0eseacees. euseeenee oiweatees $1.5¢ 


Mechanical Drawing. A. K. Cross. 1895. A good 
book for evening classes in drawing or for any one 
who wants to goitalone. A liberal supply of prac- 
tical examples. 197 pages, 544x8in....... 1,00 


The Steam Engine. Geo. C. V. Holmes. 18% 
An excellent English treatise on the construction 
of the steam engine. Rules for proportions are 
given in algebraic signs. 528 444 x 634-inch pages; 
BAW HUMP 0 cs ccsccedeccceccecovesescsess $2.0¢e 


Catechism of the Locomotive. Forney. 189¢ 
Enlarged. Illustrated. 50,000 seld. Every begin 
ner wants it, and every locomotive engineman 
ought to have it. 800 534 x8 in. pages. ...... $3.s¢ 


How to Save [loney in Railroad Blacksmith 
Shops by the Use of Bulldozer and Helve Ham- 
mer. Reynolds. 40 illustrations of dies and 
work. Very valuable to shop manager and fore- 
man blacksmiths. 20 6x9in. pages...... ..... asc. 


Steel—A [anual for Steel Users. Wm. Metcalf. 
1896. This is an excellent and practical book, and 
will be found especially well adapted to help those 
who must select and buy or forge, temper and use 
tool steel. Based on the experience of one of the 
highest authorities on steel. 169 434 x 714-inok 
pages; Illustrated; cloth binding...... cccccec ROO 


Machinery Pattern Making. P.S. Dingey. 1808. 
Most of the matter in this book first appeared in the 
AMERICAN Macuinist, but has been revised and 
additional items included. It is based on practical 
ee by the author. Few ~— make 
will fail to find useful points in it, and most 
them will find it very useful. 110 434 x 744-inch 
pages; 170 illustrations; cloth binding........ $2.50 


Theoretical Mechanics. J. Edw. Taylor. An in- 
troduction to the study of theoretical mechanics. 
Clear, easily understood. Good book for begin- 
ners. Numerous problems to be worked out. 264 
ee SO II on nove cas<sewesenese- secices $ 


A Text Book of Free-hand Lettering. Frank 
T. Daniels. 1895. A sensible book on lettering 
with instructions that will _— areal help. 34 
534 x 714-in. pages and 13 full-page plates...... 75c- 


Elements of Mechanical Drawing. Gardner C. 
Anthony. 1895. An excellent book covering pro- 
jections, intersections of surfaces and other geo- 
metrical problems. 98 554 x 7i4-in. pages and 32 


full-page plates.......... Liste nebcededsonver $1.50 

A Text Book of Machine Drawing. Gardner 
C, Autheny 1896. A book on machine drawing 
pure avd simple. T.e samples are practical and 
good. 50 534x749 in. pages and 16 full page 
s+ :Senens Sebes sse0n Kens owees $1.50 


The above three books form a technical draw- 
ing series. The beginner should have all three, 
unless he is already a fair letterer, in which case 
the first one may be omitted. 


Gas, Gasoline and Oif Vapor Engines. G. D. 
Hiscox. A new book with fullest up-to-date infor- 
mation onthe theory and construction of all styles 
of these en ge 


Intermittent Gears, by the Boston Gear Works. 
Contains many forms of intermittently acting gears 
as well as lobed wheels and other unusual con- 
structions. 35 6 x 9-inch pages, fully illustrated 
Pamphlet. .cccccccessccccces.« bes  eeneneeSnseuene g0c, 
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Morse Twist Drill and Machine Co. 
Sellers’ Hob dhinan 










MTD&MCO 


New Bedford, Mass. ’ U. S. A. Send for Young Machinist’s Practical Guide, 


Curret Lathes ana Boring Mills 2s2s2'ss2 


faced, or threaded. 








Do Work Cheaper and Better. 
BULLARD MACHINE TOOL CO., - - BRIDGEPORT, CONN. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels, | ‘ 
CHAS. CHURCHILL & CO., Ltd., London, _ EUROPEAN AGENTS. 


es wg  High-Grade age cous 
|. Milling aL iene 


| Machines RM. CLOL en Mondieven, ny 
lh — a 
The overhanging arm, knee and sad- 


dle are firmly tied with a harness. CSRS SSSR SR SRSRSRSRSESES) 


| Cutters can be removed from arbors 
| without disturbing the harness. Large 























range of feed, reversible without 
changing feed belt. Angular hand 
wheel for operating table in most con- 
venient position. A double friction 
countershaft with every machine. 











We will send you our 98-page 
Illustrated Catalogue of Fine 
Mechanical Tools, Milling, 
Gear and other Cutters if you 
will only ask for it. It is 
worth asking for..% #8 #88 


THE KEMPSMITH MACHINE TOOL CO., 


MILWAUKEE, WIS., U.S. A. 


TEE OBER LATHES 


AND OTHER WOODWORKING MACHINERY 
For turning Ane. Adze, Pic k, Sledge, Hammer, Hatchet, Anger, File 





ae, Chisel, Fo rk, Ho a, _ > Bra ym and Mop HANDLES, P ike i STARRETT °° 
oles, Whiffletrees, Y« ke Spe , Porch Spindles Arable Legs, Tent Box 59. 
eh Ball Bats Mt alle ts an a the r Plain and Fane y Turning. 


verorerrrw steer 


Write for Catalogue No. 4, for capacity, sizes and prices. ATHOL, MASS., U. S.A. 


’ The Ober Lathe CO., chagrin Falls, Ohio, U.S.A | COS OSS SSO OOS 


SSSSSSSSSSSSSSSSSSSSSSSSS SHSSSSSSSSSHSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSLESOSSSSSSESEE 


Flather Cathes Plane lather & a 


AGENTS. FOREIGN AGENTS. 


Hill, Clarke & (« 
( cao, Til 


> Se ist 


‘ France 
ag enemas Co Noctis | ith St., Philadelphia, Pa. Charles Churchill & ¢ Leonard St., Finsbury 
Niles ol Works Co s Liberty St., N.Y fom, B. ¢ England 

V. Lowe t nh en, Denmark 


$44OOOOO09OO000000% 

















une BOTIN Nachines, Milling iacines, Special Tool ana 
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MACHINE TOOLS2™ 





Photographs and Descriptions on Application. 


Hamilton, Ohio. 


CHICAGO. PITTSBURGH. PHILADELPHIA. BOSTON. 


NEW YORK. 
GREAT BRITAIN: 39 Victoria St., London, S. W. 














TYPES AND SIZES 
dl 
..- Patterns for 300 Different Types. 


THE NILES TOOL WORKS CO. 






ST. LOUIS. 
























HILL, CLARKE & CO,, 14 South Canal St., Chicago, I!!. 
STRONG, CARLISLE & TURNEY CO,, 193 Bank St., Cleveland, O, 


These Machines E. A. KINSEY & CO., 331 Wewt Fourth St., Cincinnati, ©. 
are sold THOS. K. CAREY & BROS. CO., 26 Light St., Baltimore, Md. 
ty the following J.J. McCABE, 14 Dey St., New York City. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 Firat St., San Francisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO,, Ltd,, London and Birmingham, England. 


That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 
ground by our 


Universal Tool Grinders ? 


The No. 1 machine will grind and shape tools with shanks up to 24 
inches by 2inches. The No. 2 will take tools up to 2 inches by 1% inches. 
As savers of time and money these machines are unrivaled. 


V C 
WS Vl! Suri. PHILADELPHIA. 


“Zonstant Angle”’ 
Cwist Drills. 





Do 
You 
Know 

















The grooves of “Constant Angle” 
rwist Drills have a uniform pitch. 
and the angle of grooves to plane of 
work remains unchanged as the drills 


wear back from their original length, 
whereby the cutting lips always raise 
the chips and roll them out properly, 
do no scrape and upset them It is to 
your advantage to purchase drills 
which will cutas efficiently when worn 
back half the length of the grooved 
part as wLen new 


The T. & B. Tool Company, 
Danbury, Conn., U.S.A. 








PATENT ENTIRELY AUTOMATIC 


GEAR CUTTERS & 
**Ripiat Duprex’? GANG CUTTERS. 


EXPORT TRADE 
A SPECIALTY. 


rT el AYTON -AIRs 
, CMPRESSOR WORKS 


26 Grtianatst)§ NEW YORK. 


GEAR 


—— 


Grant Gear Works, 


125 South 11th Street, 
PHILADELPHIA. 
6 Portland Street, 
BOSTON, 
86 Seneca Street, 


ST. LOUIS, MO. 





SENO FOR 


CATALOGUE: 





WHEELS 
CUTTING 





na 


GOULD & EBERHARDT, 


NEWARK, NEw JERSEY, U.S.&,. 








{ Jows Lane & Sons, Johnstone, Seotland 
Foreign J Sencewarnpr & Scuurra Berlin, Vienna, Brussels CLEVELAND, 
Ageots ?. Koxrpres & Co, Moscow, Russia Shaper Agents 
} z . ge 
Wurra, Catto & Banny, Vienna, Aus. Shaper Agents, Send for Catalog. 




















The Flat Turret Lathe 


Does Lathe work accurately up to 2in. 
diameter by 24 in. long. 
Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 


Representative for Germany, Switzerland, Austria-Hungary, Russia, 
Holland and Belg um: M. KOYEMANN, Charlottenstrasse, 112, 
Dusseldorf, Germany. 


England: HENRY KELLEY & C)., 26 Pall Mall, Manchester. 


THE AC M F 


Machinery Co. 








~ MANUFACTURERS OF 


ACME BOLT AND RIVET 4 

HEADERS, 
ACME SINGLE & DOU- 
BLE AUTOMATIC BOLT 
CUTTERS, cutting from 
1-8 in. to 6 in. diam. 

Also SEPARATE 

..HEADS AND DIES... 








SETa~anNo CAP SCREWS 


PINGINNATI SCREW &TAD (Of 


STANDARD 4"° SPECIALS. 
"3 CINCINNATI,O.,U.S.A. 


S 
FORENGINES And MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
*63 Clinton Street, MILWAUKEE, WIS 


7 
S 











MANUFACTURERS OF 
Twist Drills, Reamers & Taps. 


TROL ET 
CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 























